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1890.  Abbe,  Robert,  M.D.,  11  West  Fiftieth  Street,  New  York. 
Surgeon  to  St.  Luke's  Hospital. 

1894.  Allen,  Dudley,  P.,  A.M.,  M.D.,  278  Prospect  Street,  Cleve- 
land, Ohio.  Professor  of  Surgery,  Medical  Department, 
Western  Reserve  University;  Visiting  Surgeon,  Lakeside 
and  Charity  Hospitals;  Consulting  Surgeon  to  the  Cleve- 
land City  Hospital. 

1890.  Allis,  Oscar  H.,  A.M.,  M.D.,  1604  Spruce  Street,  Philadel- 
phia.    Surgeon  to  the  Presbyterian  Hospital. 

:i88o.  Ashhurst,  John,  Jr.,  M.D.,  Vice-President,  2000  West  De- 
Lancey  Place,  Philadelphia.  Professor  of  Surgery  and  of 
Clinical  Surgery  in  the  University  of  Pennsylvania ;  Sur- 
geon to  the  Pennsylvania  Hospital;  Senior  Surgeon  to  the 
Children's  Hospital. 

1882.  Barton,  James  M.,  A.M.,  M.D.,  1337  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Jefferson  Medical  College  Hos- 
pital and  to  the  Philadelphia  Hospital. 

1896.     Baxter,  George  A.,  M  D.,  Chattanooga,  Tennessee. 

1882.  Billings,  John  Shaw,  M.D.,  LL.D.,  Edin.  and  Harv.  Re- 
tired Deputy  Surgeon-General  U.  S.  A. ;  Astor- Tilden 
Library,  New  York.         Member  of  Council,  1884-89. 

1882.  Bontecou,  Reed  Brockway,  M.D.,  82  Fourth  Street,  Troy, 
N.  Y.     Surgeon  to  the  Marshall  Infirmary. 

1890.  Bradford,  E.  H.,  M.D.,  216  Beacon  Street,  Boston.  Visit- 
ing Surgeon  to  the  Boston  City,  the  Children's,  and  the 
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Samaritan  Hospitals ;  Instructor  in  Clinical  Surgery  in  the 
Harvard  Medical  School. 
*i88o.  Brinton,  John  H.,  M.D.,  1423  Spruce  Street,  Philadelphia. 
Professor  of  the  Practice  of  Surgery  and  of  Clinical  Sur- 
gery in  the  Jefferson  Medical  College  ;  Surgeon  to  St. 
Joseph's  Hospital.      Treasurer,  1884-85. 

1895.  Bryant,  Joseph  D.,  M.D.,  54  West  Thirty-sixth  Street,  New 

York.  Professor  of  Anatomy  and  of  Operative  and  Clinical 
Surgery,  Bellevue  Hospital  Medical  College  ;  Visiting  Sur- 
geon to  Bellevue  and  St.  Vincent's  Hospitals  ;  Consulting 
Surgeon  to  Gouveneur  Hospital,  Hospital  for  Ruptured 
and  Crippled,  St.  Joseph's,  and  Hackensack  Hospitals, 
Asylum  for  Insane,  New  York,  etc. 

1882.  Bull,  William  Tillinghast,  M.D.,  35  West  Thirty-fifth 
Street,  New  York.  Adjunct  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery  in  the  College  of  Physi- 
cians and  Surgeons,  New  York ;  Surgeon  to  the  New  York 
and  St.  Luke's  Hospitals ;  Consulting  Surgeon  to  the 
Hospital  for  Ruptured  and  Crippled,  and  to  the  New 
York  Cancer  Hospital. 

1893.  Burrell,  Herbert  Leslie,  M.D.  (Harvard),  22  Newbury 
Street,  Boston,  Mass.  Visiting  Surgeon  to  the  Boston 
City,  the  Children's,  and  the  Carney  Hospitals  ;  Instructor 
in  Clinical  Surgery,  Harvard  Medical  School. 

1889.  Cabot,  Arthur  T.,  M.D.,  3  Marlborough  Street,  Boston, 
Mass.     Surgeon  to  the  Massachusetts  General  Hospital. 

1885.  Carmalt,  William  H.,  A.M.,  M.D.,  87  Elm  Street,  New 
Haven,  Conn.  Professor  of  Surgery  in  Yale  University ; 
Surgeon  to  the  New  Haven  Hospital. 

1896.  Carson,  Norman  Bruce,  M.D.,  209  North  Jefferson  Avenue, 

St.  Louis,  Mo.  Professor  of  Clinical  Surgery  in  St.  Louis 
Medical  College;  Surgeon  to  the  St.  Louis,  Mullanphy,  and 
Martha  Parsons'  Hospitals,  St.  Vincent  Insane  Asylum,  etc. 

18S2.  Cheever,  David  Williams,  M.D.,  239  Boylston  Street,  Bos- 
ton, Mass.  Professor  of  Surgery  in  Harvard  University; 
Surgeon  to  the  Boston  City  Hospital.     President,  1888. 

1896.     Cole,  Charles  Knox,  Helena,  Montana.     Surgeon  to  St. 
John's,  St.  Peter's,  and  County  Hospitals. 
*i88o.QConner,  Phineas  Sanborn,  M.D.,  LL.D.,  159  West  Ninth 
Street,  Cincinnati,  Ohio.      Professor  of    Surgery  in    the 
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Medical  College  of  Ohio;  Professor  of  Surgery,  Dart- 
mouth Medical  College ;  Surgeon  to  the  Cincinnati  and 
the  Good  Samaritan  Hospitals.  President,  1891 ;  Member 
of  Council,  1883  and  1895-96;    Treasurer,  1885-91. 

1896.  Curtis,  Benjamin  Farquhar,  M.D.,  7  East  Forty-first  Street, 
New  York.  Professor  of  Clinical  Surgery  in  New  York  Post- 
graduate Medical  School,  and  Women's  Medical  College  of 
the  New  York  Infirmary;  Attending  Surgeon  to  St  Luke's 
and  New  York  Cancer  Hospitals ;  Consulting  Surgeon  to 
New  York  Orthopaedic  Hospital  and  Dispensary  and  the 
New  York  Infirmary  for  Women  and  Children. 

1896.  Cushing,  Hayward  Warren,  A.B.,  M.D.,  70  Commonwealth 
Avenue,  Boston,  Mass.  Assistant  Visiting  Surgeon,  Boston 
City  Hospital;  Assistant  Surgeon,  Children's  Hospital, 
Boston. 

1883.  Dandridge,  Nathaniel  Pendleton,  M.D.,  Treasurer,  148 
Broadway,  Cincinnati,  Ohio.  Professor  of  Practice  of 
Surgery  and  of  Clinical  Surgery  in  Miami  Medical  Col- 
lege, Cincinnati. 

1892."^  Deaver,  John  B.,  M.D.,  1634  Walnut  Street,  Philadelphia. 
Professor  of  Applied  Anatomy,  University  of  Pennsylvania ; 
Surgeon  to  the  Philadelphia  and  German  Hospitals,  Phila- 
delphia. 

1882.  Dennis,  Frederic  Shepard,  M.D.,  542  Madison  Avenue, 
New  York.  Professor  of  the  Principles  and  Practice  of 
Surgery  in  the  Bellevue  Hospital  Medical  College ;  Sur- 
geon to  the  Bellevue  and  St.  Vincent's  Hospitals ;  Con- 
sulting Surgeon  to  the  Hospital  for  Ruptured  and  Crip- 
pled. President,  1894;  Vice-President,  1887;  Member  of 
Council,  1889. 

1893.  Elliot,  John  Wheelock,  A.M.,  M.D.  (Harvard),  124  Bea- 
con Street,  Boston.  Assistant  Instructor  in  Clinical  Sur- 
gery at  Harvard  University  ;  Surgeon  to  Massachusetts 
General  Hospital. 

1896.  Estes,  William  Lawrence,  A.M.,  M.D.,  South  Bethlehem, 
Penna.  Director  and  Surgeon-in-Chief  of  St.  Luke's  Hos- 
pital ;  Lecturer  on  Hygiene  at  Lehigh  University. 

1893.  Fenger,  Christian,  M.D.,  269  La  Salle  Avenue,  Chicago. 
Professor  of   Clinical  Surgery  in  the   Northwestern  Uni- 
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versity  Medical  School  and  the  Chicago  Polyclinic ;  Sur- 
geon to  Emergency,  German,  Mercy,  and  Norwegian  Hos- 
pitals. 
1882.  Forbes,  William  Smith,  M.D.,  1704  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  in  the  Jefferson  Medical 
College  of  Philadelphia ;  Surgeon  to  the  Protestant  Epis- 
copal Hospital. 

1 89 1.  Fowler,  George  R.,  M.D.,  302  Washington  Avenue,  Brook- 

lyn, New  York.     Surgeon  to  the  Methodist  Episcopal  Hos- 
pital. 

1893.  Gaston,  James  McFadden,  A.B.,  M.D.,  421  Capitol  Ave- 
nue, Atlanta,  Georgia.  Professor  of  Surgery  in  Southern 
Medical  College. 

1882.  Gay,  George  Washington,  M.D.,  665  Boylston  Street, 
Boston,  Mass.  Surgeon  to  the  Boston  City  Hospital ; 
Clinical  Instructor  in  Surgery  in  Harvard  University. 
Member  of  Council,  1882. 

1892.  Gerrish,  Frederic  Henry,  A.M.,  M.D.,  675  Congress  Street, 

Portland,  Maine.  Consulting  Surgeon,  Maine  General 
Hospital ;  Professor  of  Anatomy  in  Medical  Department 
of  Bowdoin  College. 
1890.  Gerster,  Arpad  G.,  M.D.,  56  East  Twenty-fifth  Street,  New 
York.  Professor  of  Surgery  in  the  New  York  Polyclinic ; 
Surgeon  to  the  German  and  Mt.  Sinai  Hospitals. 

1892.  Halsted,  William  S.,  M.D.,  1201  Eutaw  Place,  Baltimore, 
Md.     Surgeon  to  Johns  Hopkins  Hospital. 

1895.  Harte,  Richard  H  ,  M.D.,  1503  Spruce  Street,  Philadel- 
phia. Demonstrator  of  Osteology  in  the  University  of 
Pennsylvania ;  Surgeon  to  the  Pennsylvania  and  Episcopal 
Hospitals ;  Assistant  Surgeon  to  the  University  Hospital ; 
Consulting  Surgeon,  St.  Mary's  and  St.  Timothy's  Hos- 
pitals. 

1889.  Homans,  John,  M.D.,  164  Beacon  Street,  Boston.  Vis- 
iting Surgeon  to  the  Massachusetts  General  Hospital. 

1882.  Isham,  Ralph  N.,  A.M  ,  M.D.,  321  Dearborn  Avenue,  Chi- 
cago. Professor  of  the  Principles  and  Practice  of  Surgery 
in  the  Chicago  Medical  College  (Medical  Department  of 
the  Northwestern  University). 
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1896.  Johnston,  George  Ben,  M.D.,  407  East  Grace  Street,  Rich- 
mond, Va.  Professor  of  the  Practice  of  Surgery  and  of 
Clinical  Surgery  in  the  Medical  College  of  Virginia  ;  Sur- 
geon to  the  Old  Dominion  Hospital,  and  Consulting  Sur- 
geon to  the  Richmond  City  Free  Dispensary. 

*i88o.  Keen,  William  Williams,  A.M.,  M.D.,  LL.D.,  1729  Chest- 
nut Street,  Philadelphia.  Professor  of  the  Principles  of 
Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical 
College ;  Surgeon  to  the  Jefferson  Medical  College  Hos- 
pital and  to  the  Orthopaedic  Hospital  and  Infirmary  for 
Nervous  Diseases ;  Consulting  Surgeon  to  the  Woman's 
and  St.  Agnes's  Hospitals ;  Membre  Correspondant 
Etrange  de  la  Societe  de  Chirurgie  de  Paris ;  Membre 
Honoraire  de  la  Societe  Beige  de  Chirurgie.  Vice-Presi- 
dent, 1892. 

1890.  Lane,  Levi  Cooper,  A.M.,  M.D.,  M.R.C.S.  Eng.,  LL.D., 
San  Francisco,  Cal.  Professor  of  Surgery  in  the  Cooper 
Medical  College,  San  Francisco.      Vice-President,  1891. 

1889  Lange,  Frederick  E.,  M.D.,  691  Lexington  Avenue,  New 
York. 

*i88o.  Marks,  Solon,  M.D.,  136  Wisconsin  Street,  Milwaukee,  Wis. 
Surgeon  to  St.  Mary's  Hospital. 

*i88o.     Mastin,  Claudius  Henry,  M.D.,  LL.D.  (Univ.  of  Pe  nna.) 

Northwest  corner  Joachim  and  Conti  Streets,  Mobile,  Ala. 

President,  1890  ;  Vice-President,  1889  ;  Member  of  Council, 

1891,  '94,  '95. 

1887.     Mastin,  William  McDowell,  M.D.,  Northeast  corner  of 

Joachim  and  Conti  Streets,  Mobile,  Ala. 
1895.  Matas,  Rudolph,  M  D.,  2255  St.  Charles  Street,  New  Orleans, 
La.  Professor  of  Surgery,  Medical  Department  Tulane 
University ;  Professor  of  Clinical  Surgery,  New  Orleans 
Polyclinic  ;  Visiting  Surgeon,  Charity  Hospital ;  Consult- 
ing Surgeon  to  the  Eye,  Ear,  Nose,  and  Throat  Hospital. 
1892.  McBurney,  Charles,  M.D.,  28  West  Thirty-seventh  Street, 
New  York.  Professor  of  Clinical  Surgery  in  the  College 
of  Physicians  and  Surgeons ;  Attending  Surgeon  to  the 
Roosevelt  Hospital ;  Consulting  Surgeon  to  St.  Luke's 
and  the  Presbyterian  Hospitals. 
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1896.  McCosh,  Andrew  J.,  M.D.,  22  East  Fifty-sixth  Street,  New 
York.  Visiting  Surgeon  to  Presbyterian  Hospital ;  Clini- 
cal Lecturer  on  Surgery,  College  Physicians  and  Surgeons. 

1882.  McGraw,  Theodore  A.,  M.D.,  Vice-President,  107  West 
Fort  Street,  Detroit,  Michigan.  Professor  of  Surgery  in 
the  Detroit  Medical  College ;  Surgeon  to  St.  Mary's  and 
the  Harper  Hospitals. 
*i88o.  McGuire,  Hunter,  M.D.,  LL.D.,  513  East  Grace  Street, 
Richmond,  Va.  President  of  the  College  of  Physicians 
and  Surgeons  and  Professor  of  Clinical  Surgery.  Presi- 
dent, 1886;  Member  of  Council,  1880-85. 
*i88o.  Mears,  J.  Ewing,  A.M.,  M.D.,  1429  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  and  of  Clinical  Surgery 
in  the  Pennsylvania  College  of  Dental  Surgery.  Presi- 
dent, 1893;  Recorder,  1881-93. 

1893  Millard,  Perry  H.,  M.D.,  430  Holly  Avenue,  St.  Paul, 
Minn.  Dean  and  Professor  of  the  Principles  of  Surgery 
and  Medical  Jurisprudence  in  the  University  of  Minne- 
sota; Member  of  the  Surgical  Staff  of  the  City  and  County 
Hospitals. 

1893.  Mixter,  Samuel  Jason,  S.B.  (Massachusetts  Institute  of 
Technology),  M.D.  (Harvard),  180  Marlborough  Street, 
Boston.  Visiting  Surgeon  to  Carney  Hospital ;  Surgeon 
to  Out-patients,  Massachusetts  General  Hospital ;  Consult- 
ing Surgeon  to  the  Massachusetts  Charity  Eye  and  Ear 
Infirmary ;  Instructor  of  Anatomy  in  the  Harvard  Medical 
College. 

1896.  Monks,  George  Howard,  A.B.  (Harvard),  M.D.  (Harvard), 
M.R.C.S.  (Eng.),  405  Boylston  Street,  Boston.  Visiting 
Surgeon  to  Carney  Hospital ;  Assistant  Visiting  Surgeon, 
Boston  City  Hospital ;  Instructor  in  Clinical  and  Assistant 
in  Operative  Surgery,  Harvard  Medical  School ;  Instructor 
in  Surgical  Pathology,  Harvard  Dental  School. 

1895.  Moore,  James  E.,  M.D.,  802  Dayton  Building,  Minneapolis, 
Minn.  Professor  of  Orthopaedic  and  Clinical  Surgery, 
University  of  Minnesota;  Surgeon  to  St.  Barnabas  and 
Northwestern  Hospitals ;  Consulting  Surgeon  to  St.  Mary's 
and  City  Hospitals. 
*i88o.  Morton,  Thomas  George,  M.D  ,  1421  Chestnut  Street, 
Philadelphia.  Surgeon  to  the  Pennsylvania,  the  Ortho- 
paedic, and  the  Jewish  Hospitals. 
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1886.  Mudd,  Henry  H.,  M.D.,  2604  Locust  Street,  St.  Louis,  Mo. 
Professor  of  Surgical  Anatomy  and  Clinical  Surgery  in  St. 
Louis  Medical  College ;  Surgeon  to  St.  Luke's  Hospital. 

1882.  Nancrede,  Charles  Beylard,  A.M.,  M.D.,  Ann  Arbor, 
Mich.  Professor  of  Surgery  in  the  University  of  Michi- 
gan.     Vice  President,  1889. 

1882.  Owens,  John  E.,  M.D.,  1806  Michigan  Avenue,  Chicago. 
Professor  of  Principles  and  Practice  of  Surgery  and  Clin- 
ical Surgery  in  the  Chicago  Medical  College ;  Attending 
Surgeon  to  St.  Luke's  Hospital. 

*i88o.     Packard,  John  H.,  M.D.,  1924  Spruce  Street,  Philadelphia. 
Surgeon  to  St.  Joseph's  Hospital.      Treasurer,  1880-83. 

*i88o.  Pancoast,  William  Henry,  M.D.,  n 00  Walnut  Street, 
Philadelphia.  Professor  of  Anatomy  in  the  Medico- 
Chirurgical  College  of  Philadelphia. 
1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo, 
N.  Y.  Professor  of  Surgery  in  the  Medical  Department 
of  the  University  of  Buffalo;  Surgeon  to  the  Buffalo 
General  Hospital ;  Consulting  Surgeon  to  the  Fitch  Acci- 
dent Hospital.     Vice-President,  1893:  Member  of  Council, 

1 893-94- 

1896.  Parkhill,  Clayton,  M.D.,  205-6  McPhee  Building,  Denver, 
Col.  Dean  of  the  Colorado  School  of  Medicine,  Medical 
Department  of  the  University  of  Colorado,  and  Professor  of 
the  Principles  and  Practice  of  Surgery  and  Clinical  Surgery 
in  the  same ;  Visiting  Surgeon  to  St.  Luke's  and  the  Arapa- 
hoe County  Hospitals,  Denver;  Surgeon-in-Chief  to  the 
Citizens'  Hospital,  Aspen,  Col.;  Consulting  Surgeon  to  the 
State  Hospital  for  the  Insane,  Pueblo,  Col.;  Surgeon- General 
of  the  National  Guard  of  Colorado. 

1893.  Parmenter,  John,  M.D.,  519  Franklin  Street,  Buffalo,  N. 
Y.  Professor  of  Anatomy  and  Clinical  Surgery  in  the 
Medical  Department  of  the  University  of  Buffalo;  Surgeon 
to  the  Erie  County,  Fitch,  and  Children's  Hospitals; 
Assistant  Surgeon  to  the  Buffalo  General  Hospital. 

1889.  Pilcher,  Lewis  S.,  M  D.,  145  Gates  Avenue,  Brooklyn, 
N.  Y.  Professor  of  Clinical  Surgery  in  the  Post- Graduate 
Medical  School,  New  York;  Surgeon  to  the  Methodist 
Episcopal  Hospital.      Vice-President,  1893. 
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1887.  Porter,  Charles  Burnham,  A.M.,  M.D.  (Harv.),  5  Arling- 
ton Street,  Boston,  Mass.  Professor  of  Clinical  Surgery 
in  Harvard  Medical  School ;  Surgeon  to  the  Massachusetts 
General  Hospital.      Vice  President,  1892. 

1882.  Porter,  William  Gibbs,  M.D.,  n  18  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Presbyterian  and  Philadelphia 
Hospitals. 

1896.  Powers,  Charles  A.,  M.D.,  Fourteenth  and  Stout  Streets, 
Denver,  Col.  Professor  of  Surgery  in  the  University  of 
Colorado,  and  Surgeon  to  the  Arapahoe  County  Hospital. 

1882.  Prewitt,  Theodore  F.,  M.D.,  2126  Olive  Street,  St.  Louis, 
Mo.  Professor  of  the  Principles  and  Practice  of  Surgery 
and  of  Clinical  Surgery  in  the  Missouri  Medical  College ; 
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ADDRESS   OF   THE   PRESIDENT. 

INTRACRANIAL   OPERATIONS   FOR  THE    CURE   OF 
FACIAL    NEURALGIA. 


By  LOUIS  McLANE  TIFFANY,  M.D., 
BALTIMORE. 


Consideration  of  operative  measures  for  the  relief  of  facial 
neuralgia  resolves  itself  at  the  present  time  into  a  consideration 
of  intracranial  measures  for  removal  of  the  Gasserian  ganglion 
and  associated  branches,  or  either  of  the  same,  and  whether  by 
such  operation  relief  can  be  afforded.  The  manner  of  operating 
and  mortality  attending  such  operations  are  properly  a  subject 
for  investigation.  The  pain  which  the  sufferer  from  facial  neu- 
ralgia experiences  is  so  intense,  the  paroxysms  so  frequent, 
intervals  of  remission  so  irregular  and  often  of  such  short  dura- 
tion, yet  withal  the  probability  of  a  fatal  termination  so  remote, 
that  the  surgeon  will  usually  be  given  free  rein  to  do  whatever 
he  thinks  will  cause  the  agony  to  cease  and  restore  to  the 
patient  the  power  of  enjoying  life.  The  history  of  operative 
measures  for  the  relief  of  facial  neuralgia  is  a  history  of  opera- 
tions upon  nerves  at  first  peripheral,  advancing  slowly  centrally. 
With  each  advance  fresh  hope  is  raised  that  a  certain  cure  is  at 
hand.  Who  does  not  remember  the  expectations  excited  by 
removal  of  Meckel's  ganglion  and  the  upper-jaw  nerve  at  Car- 
nochan's  hands  ?  And  so  with  other  measures.  Peripheral 
operations  do  cure  many  cases;  some  do  recur;  and  the  ques- 
tion before  us  is  whether  or  no  the  ganglion  of  Gasser  is  thera- 
peutically to  be  considered  as  is  the  ganglion  of  Meckel,  or 
whether  its  removal  cuts  off  the  pain-route  in  nearly  all  cases. 
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I  am  careful  to  say  nearly  all  cases,  for  unquestionably  facial 
neuralgia  in  some  cases  must  be  the  expression  of  a  central 
lesion;  yet  if  the  proportion  of  those  in  whom  suffering  persists 
after  removal  of  the  ganglion  of  Gasser  is  small,  very  small,  an 
advance  has  been  made,  and  equally  certain  is  it  that  investiga- 
tion will  find  a  central  area,  which  being  excised  will  afford 
relief  from  suffering  for  the  remainder. 

To  Rose  is  due  the  credit  of  first  removing  the  ganglion  of 
Gasser  and  associate  peripheral  branches.  Andrews  had  thought 
out  a  nearly  similar  method,  but  operated  after  Rose.  It  is  not 
necessary  to  describe  an  operation  now  classical.  A  number  of 
operators  have  modified  Rose's  method  in  one  way  or  another 
without  changing  essentials.  Hartley,  in  this  country,  and 
Krause,  in  Germany,  devised  an  operation  through  the  tem- 
poral region  for  removal  of  the  ganglion  and  branches,  and 
Horsley  by  the  temporal  route  divided  the  sensory  root  proxi- 
mal to  the  ganglion.  The  Hartley-Krause  operation  has  been 
frequently  done,  more  often  than  any  other.  In  1895  Doyen 
published  a  method  by  the  temporal  route — having  previously 
followed  Rose  with  some  small  variation — which  I  give  here; 
the  results  will  be  found  in  the  table  of  cases. 

The  rules  for  the  operation,  as  laid  down  by  Doyen,  are  as 
follows  {Annals  of  Surgery,  January,  1896): 

1.  A  sickle-shaped  incision  is  made  through  the  soft  parts 
over  the  temporal  region,  as  shown  in  Fig.  1.  The  vertical 
portion  corresponding^to  the  handle  of  the  sickle  is  from  5  to 
o"  cm.  long,  and  is  made  in  the  space  between  the  external  audi- 
tory meatus  and  the  outer  angle  of  the  orbit.  This  incision 
should  pass  not  more  than  15  mm.  below  the  zygomatic  arch, 
and  should  avoid,  as  far  as  possible,  the  branches  of  the  facial 
artery  and  nerve. 

2.  Resection  of  the  zygomatic  arch  close  to  the  condyle,  divi- 
sion of  the  coronoid  process,  and  denudation  of  the  temporal 
fossa. 

3.  Identification  of  the  inferior  dental  nerve,  which  divides  2 
or  3  cm.  lower  down;  identification  of  the  lingual  nerve.  Both 
are  then  divided  and  the  cut  ends  held  by  toothed  forceps. 
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The  internal  maxillary  artery  is  ligated  close  to  the  point  of 
origin. 

As  soon  as  the  isolation  of  the  trunk  of  the  inferior  maxil- 
lary division  as  far  as  its  point  of  exit  from  the  foramen  is 
assured,  the  skull  is  opened  by  a  trephine  or  other  suitable 
means  at  the  level  of  the  spheno-temporal  suture.  By  means 
of  suitable  cutting  forceps  the  greater  wing  of  the  sphenoid  and 
the  squamous  portion  of  the  temporal  bones  are  removed,  bit  by 
bit,  over  the  entire  area  of  the  lower  portion  of  the  temporal 
fossa  exposed  by  the  previous  resection  of  the  zygomatic  arch. 

Fig.  i. 


Primary  incision  in  Doyen's  method  of  extirpation  of  the  Gasserian  ganglion. 

As  soon  as  the  antero-posterior  ridge  formed  by  the  union 
of  the  vertical  portion  of  the  greater  wing  of  the  sphenoid  with 
its  base  is  reached,  the  basal  part  is  attacked,  and  progressively 
removed  as  far  as  the  foramen  ovale.  The  external  semicir- 
cumference  of  this  is  removed  by  the  final  cut  of  the  forceps. 
The  area  of  bone  removed  in  the  course  of  the  operation  is 
shown  in  Figs.  2  and  3. 
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The  forceps  are  still  attached  to  the  inferior  dental  and  lingual 
nerves,  and  with  their  aid  the  trunk  of  the  inferior  maxillary 
is  raised  and  the  intradural  pocket  in  which  the  ganglion  lies  is 
opened  from  the  outer  side.  Traction  can  then  be  made  upon  the 
ganglion  itself,  and  with  a  little  care  its  anterior  and  posterior 
aspects  are  exposed  and  freed  from  attachments.  The  superior 
maxillary  division  is  made  free  in  like  manner  as  far  as  the 
foramen  rotundum,  where  it  is  divided ;  finally,  the  ophthalmic 
division  is  cut  at  the  sphenoidal  fissure.  When,  as  was  the  case 
in  the  first  patient  upon  whom  Doyen  operated,  the  superior 

Fig.  2. 


Showing  trephine-opening  and  extent  of  resection  of  the  temporal  and  sphenoidal 
bones  advised  by  Doyen.     Lateral  view. 


maxillary  division  has  previously  been  severed  beneath  the 
orbit,  a  little  tension  and  manipulation  will  usually  suffice  to 
remove  the  remainder  of  the  nerve. 

The  ophthalmic  division  is  divided  at  its  entrance  into  the 
sphenoidal  fissure.  By  the  aid  of  a  small  elevator  the  entire 
periphery  of  the  ganglion  is  completely  freed  and  made  movable 
by  traction  upon  its  efferent  nerves,  which  renders  it  possible  to 
expose  the  superior  border  of  the  petrous  portion  of  the  tem- 
poral bone  and  the  dural  canal,  which  serves  as  a  sheath  for  the 
primary  trunk  of  the  trigeminus  beneath  the  superior  petrosal 


CURE    OF    FACIAL    NEURALGIA, 


5 


sinus.  The  last  nerve-trunk  is  isolated  in  turn,  and  then  divided, 
instead  of  the  ganglion,  upon  the  posterior  aspect  of  the  petrous 
bone,  beneath  the  venous  sinus. 

The  carotid  artery  is  seen  at  the  bottom  of  the  wound,  pro- 
tected by  a  thin,  fibrous  sheath. 

Fig.  3. 


Same  cranium  viewed  from  below,  showing  prolongation  of  the  resection  to  the 

oval  foramen. 

It  is  easy  to  avoid  wounding  the  cavernous  sinus,  provided 
the  operator  be  careful  and  skilful. 

I  have  not  tried  this  operation  either  upon  the  living  or  dead ; 
the  description  is  attractive,  and  the  likelihood  of  brain  injury 
seems  to  be  reduced  to  a  minimum;  by  referring  to  the  list  of 
cases  it  will  be  seen  that  brain  trauma  not  only  has  caused 


6  TIFFANY, 

death  within  a  short  time,  but  by  resulting  abscess  after  a  period 
of  months  (Meyer). 

The  total  number  of  cases  collected  is  108;  of  these  nearly 
two-thirds  were  subjected  to  the  Hartley-Krause  operation, 
nearly  one-fourth  to  that  of  Rose,  seven  to  that  of  Horsley,  to 
Doyen  four,  Quenu  four,  Novaro  one,  while  one  is  uncertain 
since  no  method  is  mentioned.  There  were  47  operators,  25  of 
them  operating  once  each. 

Age.  The  patients  varied  in  age  from  twenty  years  (Capo- 
notto)  to  seventy-nine  (Tiffany),  few  being  younger  than  middle 
life. 

Sex.  Males  were  very  slightly  in  excess  compared  with 
females. 

Nerves  affected.  The  right  side  was  affected  twice  as  often 
as  the  left.  Ten  times  only  the  third  division  was  the  seat  of 
pain,  six  times  the  second  division  alone,  twenty-two  times  all 
divisions;  in  the  remaining  cases  the  second  and  third  divisions 
were  affected.  The  first  was  never  alone  the  seat  of  pain, 
always  the  second  or  third  divisions,  or  both  being  affected 
coincidently,  so  that  it  becomes  a  question  whether  the  first 
division  is  not  affected  reflexly  in  all  cases  when  it  is  affected 
at  all. 

I  am  unable  to  see  that  race  has  any  influence  in  the  produc- 
tion of  neuralgia.  I  have  seen  it  in  the  negro  (mulatto)  very 
severely. 

There  seems  to  be  nothing  which  can  be  blamed  as  the  cause 
of  facial  neuralgia,  and  yet  very  few  patients  fail  to  attribute 
their  suffering  to  some  definite  incident.  In  this  respect  there 
is  called  to  mind  the  invariable  custom  which  exists  for  the 
parents  of  a  kyphotic  child  to  charge  a  certain  fall,  or  jump,  or 
strain  with  the  commencement  of  the  disease,  be  it  ever  so 
remote.  Sitting  by  an  open  door  or  window,  grief,  overwork, 
sudden  chill  while  overheated,  as  a  sequel  to  the  grippe,  dental 
caries,  etc.,  are  mentioned ;  occasionally  a  definite  something  is 
found ;  thus  in  one  of  Abbe's  cases  there  was  an  exostosis  near 
the  foramen  ovale.  A  sudden  pain  as  from  the  stroke  of  a  whip 
on  the  face,  uneasiness  in  the  jaw,  may  be  referred  to,  but  such 
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discomfort  is  experienced  for  a  short  time — momentarily,  per- 
haps, while  the  patient  is  in  good  health,  and  no  trace  of  suffer- 
ing or  indisposition  remains.  Later  a  like  experience  is  gone 
through  with,  and  then  again  and  again,  the  form  of  the  pain 
being  paroxysmal  and  the  intervals  of  rest  shortening  gradually 
until  the  usual  picture  is  established.  Spasm  of  face-muscles 
accompanies  the  pain-spasm  in  certain  cases,  but  I  have  not 
met  with  a  patient  in  whom  the  muscle-spasm  sometimes  accom- 
panied the  pain  and  sometimes  did  not.  I  have  seen,  however, 
more  than  one  sufferer  in  whom  an  effort  to  keep  quiet  the  face- 
muscles  during  a  pain-paroxysm  resulted  in  trembling  of  the 
corresponding  side  of  the  face ;  such  patients  are  apt  to  press 
the  palm  of  the  hand  against  the  cheek  as  a  means  of  preventing 
face-motion.  As  the  divisions  of  the  fifth  nerve  are  involved  so 
will  the  areas  of  distribution  correspond ;  pain  in  the  tongue  and 
in  the  auriculo-temporal  region  indicate  disease  of  the  third 
branch ;  lacrymation  during  a  pain  is  met  with,  with  or  without 
pain  in  the  area  of  the  first  branch ;  it  will  be  noticed  on  the 
painful  side  only.  While  paroxysms  will  be  induced  by  hand- 
ling or  moving,  generally  the  involved  area,  certain  points  will 
exist  of  extreme  hyperesthesia,  which,  being  touched,  give  rise 
to  pain-spasm ;  the  patient  will  have  discovered  and  localized 
these  points  before  consulting  a  physician.  The  existence  of 
such  oversensitive  points  on  the  free  border  of  the  lip  or  the 
tongue  is  especially  unfortunate,  as  ability  to  take  any  sort  of 
nourishment  or  swallow  saliva  is  much  interfered  with,  hunger 
being  added  to  other  discomforts.  A  bright  scarlet  flush  over 
the  pain-area  during  a  paroxysm  (Case  101)  may  be  met  with, 
or  a  roughened  condition  of  skin  exist  (Case  ioo),  but  vaso- 
motor and  trophic  disturbances  are  singularly  lacking.  Keen 
notices  a  case,  No.  47  of  table. 

As  might  be  expected,  disturbances  of  sensation  will  be  met 
with,  not  always  in  the  pain-areas,  not  only  in  regard  to  touch, 
but  also  in  regard  to  heat  and  cold.  Case  107,  from  whom 
the  second  branch  had  been  removed,  thoroughly  removed, 
intracranially,  and  who  suffered  from  pain-recurrence,  showed 
singular  disturbances  of  his  thermic  sense  over  the  forehead. 
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The  materia  medica  will  have  been  exhausted  and  peripheral 
operations  proved  to  be  useless  before  a  central  operation  is 
seriously  considered  by  the  patient,  save  in  rare  cases. 

This  being  the  condition  of  affairs ;  whether  it  is  to  continue 
or  not  will  depend  upon  the  surgeon. 

Morphine  is  the  medicine  of  last  resort  to  relieve  pain.  One 
of  Fowler's  patients  (Case  32)  taking  three  grains  every  hour 
or  two  without  finding  comfort. 

Arterial  sclerosis  is  the  one  persistent  condition  found  present 
in  those  suffering  from  facial  neuralgia ;  that  it  exists  in  the 
ganglion  as  well  as  in  the  branches  has  been  shown  by  many 
observers,  and  is  well  exemplified  in  my  own  cases.  I  am  not 
familiar  with  observations  showing  that  arterial  sclerosis  is  more 
pronounced  in  the  Gasserian  ganglion  and  branches  the  subject 
of  pain  than  in  the  Gasserian  ganglion  and  branches  not  the  sub- 
ject of  pain  on  the  opposite  side  of  the  same  individual ;  further 
observations  are  needed  before  it  can  be  said  that  the  cause  of 
facial  neuralgia  is  known,  and  whether  it  be  central  or  peripheral 
in  origin ;  it  seems  likely  that  a  peripheral  lesion  may  give  rise 
to  it,  for  many  patients  are  cured  by  operations  upon  periph- 
eral nerves;  on  the  other  hand,  after  removal  of  the  second 
branch,  intracranially  (Case  107),  pain  returned  in  the  upper- 
jaw  region  ;  also  Case  43,  after  intracranial  division  of  second 
and  third  branches,  suffered  from  recurrence  of  pain,  and  finally 
dementia  supervened ;  Case  89  was  semi-demented  at  the  time 
of  intracranial  operation  ;  so  the  supposition  that  facial  neuralgia 
may  be  in  some  instances  the  expression  of  a  brain  lesion  seems 
a  not  too  unreasonable  hypothesis ;  it  is  proper  to  note  that  in 
Cases  43  and  107  the  ganglion  was  not  removed;  whether  it  was 
or  not  in  Case  89  is  not  stated. 

While  the  earlier  operations  followed  the  method  of  Rose, 
that  devised  about  the  same  time  by  both  Hartley  and  Krause 
independently  of  each  other  receives  the  preference  at  present, 
and  in  my  opinion  justly  so.  The  temporal  route  gives  excel- 
lent access  to  the  ganglion  which  can  be  well  seen  together 
with  its  branches,  while,  should  experience  show  that  removal 
of  the  sensory   root  proximal    to   the    ganglion  is   expedient, 
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comparison  between  the  two  methods  would  cease  to  be 
possible. 

Motion  of  the  lower  jaw  may  be  impaired  after  Rose's  opera- 
tion, but  it  is  not  after  the  Hartley-Krause  method. 

The  successive  steps  of  the  Hartley-Krause  method  are 
worthy  of  consideration,  and  while  the  soft  tissues  overlying 
the  skull  offer  nothing  worthy  of  comment,  yet  the  bone  section 
does.  Cutting  the  osseous  flap  may  be  done  with  chisel,  circular 
saw,  etc.,  at  the  wish  of  the  operator ;  but  that  there  should  be  suffi- 
cient room  is  absolutely  necessary,  and  should  the  cranial  open- 
ing prove  too  small  enlargement  by  rongeur  forceps  is  expedient. 
The  opening  must  be  as  low  as  the  zygoma,  Doyen's  last  oper- 
ation going  even  lower,  possibly  with  advantage  ;  but  the  zygoma 
then  must  be  divided.  O'Hara  (Rose  operation)  lost  the  zygoma 
by  necrosis,  and  the  same  may  occur  to  the  bone-flap  turned 
down  from  the  head  ;  it  becomes  a  legitimate  subject  for  specula- 
tion whether  preliminary  ligation  of  a  carotid  would  not  predis- 
pose to  necrosis  of  the  turned-down  flap,  either  soft  or  osseous ; 
and  the  suggestion  is  here  made  that  if  carotid  ligation  is  con- 
sidered wise,  and  it  has  been  of  advantage,  that  it  should  not  be 
done  very  shortly  before  the  Hartley-Krause.  I  have  not  re- 
placed the  bone-flap  in  my  later  operations,  and  see  no  special 
reason  for  so  doing;  the  temporal  fascia,  etc.,  make  an  extremely 
firm  scar,  to  the  touch  as  firm  as  bone  after  a  certain  time ;  in 
Case  107  it  was  not  possible  for  me  to  know  by  examina- 
tion before  operation,  if  I  had  replaced  bone  or  not  to  deal 
with. 

There  is  a  very  great  advantage  gained  by  not  replacing  the 
bone-flap,  and  that  is  the  existence  of  a  permanent  route  by 
which  the  interior  of  the  head  can  be  reached  at  any  time  with- 
out difficulty.  A  bone-flap  united  to  the  skull  would  result  in 
some  irregularities  of  outline  and  undue  adhesions. 

Twice  I  have  done  the  Hartley-Krause  operation  in  subjects 
upon  whom  the  same  operation  had  been  previously  done  with- 
out displacement  of  bone  flap,  and  in  neither  instance  was  there 
any  difficulty  whatever ;  the  flap  was  turned  down,  cerebro-spinal 
fluid  evacuated  by  intentional  puncture  of  the  dura,  and  the  rest 
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of  the  procedure  as  usual.  The  thickness  of  the  cranium  will 
vary,  and  with  a  thick  cranium  may  be  associated  a  rough  and 
irregular  inner  surface,  and  possibly  also  over-adherent  dura. 
A  small  pledget  of  cotton  held  in  strong  forceps  has  separated 
the  dura  from  the  base  satisfactorily ;  at  the  same  time  I  have 
thought  that  the  cotton  pressure  diminished  the  bleeding,  always 
very  profuse ;  should  bleeding  be  excessive,  gauze  packing  for 
a  short  time  has  arrested  the  flow  to  the  extent  of  permitting  a 
continuance  of  the  operation.  Bleeding  is  venous,  and  comes 
from  vessels  passing  between  bone  and  dura.  A  wound  of  the 
middle  meningeal  artery  is  too  well  understood  to  require  more 
than  mention.  The  second  branch  first  comes  into  view;  should 
it  have  been  previously  removed,  then  the  third  is  uncovered 
and  the  ganglion  exposed. 

Raising  the  brain  from  the  floor  of  the  skull  has  been  greatly 
facilitated  by  evacuating  cerebro-spinal  fluid  through  an  inten- 
tional incision  of  the  dura ;  an  intentional  tear  will,  of  course, 
have  rendered  like  service.  Richardson's  experience  in  his  last 
case  is  interesting :  "  On  lifting  out  the  bone  the  dura  bulged  and 
was  evidently  filled  with  fluid ;  I  opened,  therefore,  the  dura  by 
a  circular  flap.  Enormous  quantities  of  clear  fluid  escaped  im- 
mediately from  the  subarachnoid  space.  This  left  the  brain 
high  and  dry,  so  to  speak.  It  was  contracted,  wrinkled,  and, 
in  fact,  of  a  most  extraordinary  appearance.  We  were  able  to 
lift  the  brain  from  the  middle  fossa  and  to  get  a  perfectly  un- 
impeded view  of  the  structures  at  the  base.  I  have  no  doubt 
that  we  could  have  resected  the  nerves  at  their  point  of  origin 
from  the  medulla  had  it  been  deemed  necessary.  Finally  the 
nerves  were  found  at  the  foramina  ovale  and  rotundum,  and 
drawn  back  to  the  Gasserian  ganglion,  which  itself  was  divided 
and  removed."     (Personal  communication.) 

It  may  be  accepted  without  hesitation  that  the  ganglion  and 
branches  can  be  removed  after  being  clearly  exposed.  I  doubt 
the  expediency  of  so  doing:  I.  The  first  branch  is  never  af- 
fected alone ;  it  may  be  involved  reflexly.  2.  Trouble  of  one 
kind  or  another  has  been  often  met  with  when  the  first  division 
is  removed.     Involvement  of  the  eye  shows  itself,  as  anaesthesia 
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of  the  cornea,  requiring  protection  for  a  long  time,  panoph- 
thalmitis, etc. 

These  are  the  two  main  reasons  why  it  is  well  not  to  take 
away  the  upper  portion  of  the  ganglion  and  first  branch,  but 
rather  to  remove  the  second  and  third  branches  with  the  corre- 
sponding portion  of  the  ganglion. 

Always  the  ganglion  should  be  uncovered  and  the  portion 
indicated  excised.  This  will  be  again  referred  to  under  the 
head  of  ultimate  results. 

The  expediency  of  attempting  to  save  the  motor  fibres  accom- 
panying the  third  branch  may  be  considered.  Usually  I  have 
not  taken  the  pains  to  do  so,  yet  I  have  thought  that  I  recog- 
nized them;  in  Case  106  the  muscles  of  mastication  were  made 
to  contract  again  and  again  by  passing  a  tenaculum  under  the 
third  branch  close  to  the  bone.  Lately  (Case  108)  comes  the 
suggestion  that  perhaps  an  operation  may  be  expedient  on  both 
Gasserian  ganglion,  and,  if  so,  a  bilateral  paralysis  of  the  mus- 
cles of  mastication  would  be  unfortunate.  While  the  necessity 
for  a  bilateral  operation  is  remote,  yet  the  Hartley-Krause  oper- 
ation will  be  more  complete  if  the  motor  root  is  spared,  and  I 
think  it  can  be. 

I  agree  with  Krause  in  thinking  that  when  possible  the  oper- 
ation should  be  finished  at  one  sitting;  reopening  the  wound  in 
three  days  is  to  be  avoided.  The  wound  should  be  afforded 
drainage,  gauze,  or  a  few  strands  of  wire  suffice.  Entire  closure 
resulted  at  my  hands  (Case  105),  in  accumulation  of  blood, 
brain  pressure,  slow  disintegration  of  clot. 

Drainage  during  one  or  two  days  suffices ;  by  that  time  the 
dura  will  fill  the  cranium  and  have  obliterated  dead  space. 

Mortality.  Of  the  108  cases  here  recorded  there  died  24, 
including  Case  67,  the  patient  expiring  three  months  after  from 
cerebral  abscess,  the  result  of  trauma  inflicted  during  operative 
measures.  I  am  also  in  receipt  of  a  communication  from  Dr. 
Andrews  informing  me  that  one  of  his  reported  cases  died  five 
weeks  after  operation,  from  meningitis ;  this  is  included  in  the 
above  mortality,  although  I  do  not  know  which  is  the  case 
referred  to. 
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I  am  also  cognizant  of  the  fact  that  2  other  cases  have  been 
operated  on  in  this  country,  both  dying.  I  have  not  yet  received 
from  the  operators  replies  to  my  letters  requesting  information, 
but  it  is  right  that  in  estimating  the  mortality  of  operations  they 
should  be  included,  so  that  the  outcome  of  my  research  is  108 
cases,  24  deaths,  a  percentage  of  22  (or  counting  the  2  addi- 
tional cases,  23). 

When  the  deaths  are  analyzed  there  appear  these  causes : 

Shock 8 

Sepsis 8 

Brain  trauma 2 

Brain  abscess  (from  trauma)         ...... 

Brain  trauma  and  oedema  of  lung 

Sixth  day  after  operation       ....... 

Debility  on  fourth  day  ........ 

Apoplexy  on  the  tenth  day 

Cause  unknown,  death  on  fourth  day 

Septic  influences  may  have  had  something  to  do  with  these 
latter  cases,  but  it  is  not  so  stated  by  the  histories  at  my 
command. 

As  would  be  expected,  shock  and  sepsis  are  the  chief  causes 
of  death.  While  operative  measures,  in  themselves,  are  not  over- 
difficult,  yet  cases  by  Lange,  Gester,  Nicolson,  show  well  what 
may  be  met  with.  At  present  we  are  unable  by  external  ex- 
amination to  know  what  condition  of  affairs  exists  within  the 
cranium. 

It  is  evident  that  while  death  may  result  at  once  from  shock 
or  brain  trauma  or  within  a  number  of  days  from  sepsis,  yet  the 
injury  to  the  brain  may  determine  an  abscess,  and  death  super- 
vene suddenly  as  long  as  three  months  later  (Case  67);  apoplexy 
caused  death  in  one  of  Doyen's  cases  on  the  tenth  day ;  so  it  is 
plain  that  to  report  a  case  as  cured  shortly  after  the  wound  has 
healed  is  unwise,  for  the  patient  will  not  then  have  escaped  the 
actual  dangers  incident  to  operating. 

The  immediate  result  of  operation  is  to  relieve  pain,  whether 
intracranial  section  of  the  nerves  be  made  or  Gasser's  ganglion 
be  removed. 

Recurrence  of  Pain.     Horsley's  Case,  43,  after  intracranial 
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removal  of  second  and  third  branches,  had  recurrence  of  pain 
in  third  branch  and  dementia. 

Krause  states  that  his  first  case  after  removal  of  second 
branch  required,  eight  months  later,  removal  of  ganglion. 

Case  107,  whose  second  branch  had  been  removed  within  the 
head,  came  to  me  suffering  with  the  usual  intolerable  pain  in 
the  area  tributary  to  the  excised  branch.  The  pain  was  said  to 
have  come  on  one  year  after  the  Hartley-Krause  section. 

Case  106,  from  whom  I  had  excised  second  branch  by 
Hartley-Krause  operation,  suffered  recurrence  in  the  third  and 
first  divisions  one  year  after  operation. 

The  conclusion  from  these  cases  admits  of  small  debate — 
intracranial  excision  of  branches  of  the  fifth  nerve  relieves  pain, 
certainly  for  a  time  and  perhaps  permanently ;  but  pain  may 
recur  possibly  in  the  territory  subject  to  the  excised  branch, 
possibly  in  other  branches. 

Recurrence  in  Case  106  was  but  faintly  in  the  second  branch, 
severe  in  the  third  branch,  and  a  deep  ulcer  involved  much  of 
the  cornea;  the  posterior  layers  of  the  cornea  were  bulging 
forward,  and  rupture  was  imminent,  which  did  take  place  very 
shortly  after  operation. 

Recurrence  in  Case  107  was  limited  to  the  area  supplied  by 
the  second  branch  of  the  fifth.  The  pain  was  classical  in 
paroxysm  and  intensity.  There  was  a  spot  about  1  cm.  in 
diameter  on  the  gum,  over  the  buccal  surface  of  the  alveolar  bor- 
der of  left  upper  jaw,  which  being  handled  even  lightly  induced 
a  paroxysm  of  pain.  The  patient  restricted  his  diet  and  drink 
so  as  to  avoid  pressure  upon  this  point  and  consequent  pain. 

Recurrence  of  pain  after  removal  of  the  ganglion  of  Gasser  is 
not  recorded. 

Perhaps  I  will  be  more  exact  if  I  say  after  the  known  removal, 
and  by  this  I  mean  that  the  place  where  the  ganglion  of  Gasser 
was  supposed  to  be  by  the  operator  has  been  curetted  or  pieces 
of  tissue  picked  away  with  pincers,  more  or  less  in  the  dark  ;  this 
does  not  constitute  known  removal ;  it  does  constitute  attempted 
removal,  a  very  different  thing.  Where  removal  of  the  upper 
part  of  the  Gasserian  ganglion  is  not  attempted,  but  only  so 
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much  thereof  as  has  directly  to  do  with  the  second  and  third 
branches,  say  the  lower  two-thirds,  the  portion  taken  away  is 
clearly  recognizable  if  in  one  piece.  It  is  only  necessary  to 
look  at  the  figures  which  accompany  the  articles  of  Keen  and 
Krause  to  understand  what  is  meant  by  the  known  removal  of 
the  ganglion.  I  have  already  suggested  that  such  entire  re- 
moval may  not  be  necessary,  and  so  involvement  of  the  eye  in  a 
destructive  inflammation  may  be  avoided. 

In  a  letter  from  Dr.  Andrews  already  referred  to,  he  says 
that  two  of  his  cases  have  lapsed  into  pain,  but  does  not  state 
which  ones. 

At  a  meeting  of  the  Medical  Association  of  this  State,  held 
in  April  last,  Finney  stated  that  Case  28  suffered  from  pai^ 
recurrence. 

Case  14  suffered  from  pain  at  the  infraorbital  foramen  after 
intracranial  operation,  which  pain  was  relieved  by  boring  out 
the  nerve  at  that  point.  Had  Case  107  survived,  it  was  my  in- 
tention to  excise  the  painful  area  in  the  mouth,  hoping  to  obtain 
as  favorable  a  result  as  was  obtained  in  Case  14  by  Chambers. 

It  is  worthy  of  note  that  neither  of  these  patients  underwent 
what  has  been  called  known  removal,  but  rather  what  has 
been  defined  as  attempted  removal.  Winslow  informs  me  that 
Case  108  suffers  from  pain,  not  on  the  side  subjected  to  opera- 
tion, but  on  the  opposite  side;  the  future  of  this  patient  promises 
much  of  interest. 

A  history  of  the  present  condition  of  patients  is  much  needed; 
many  reports  are  made  a  few  days  only  after  operation.  Fowler 
informs  me  that  his  patient  suffered  a  single  attack  of  pain 
eighteen  months  after  operation,  but  since  then  has  been  en- 
tirely well. 

Conjunctivitis,  corneal  anaesthesia,  and  corneal  ulcer  have  been 
repeatedly  noticed  on  the  side  of  operation  ;  by  protecting  the 
eye  from  injury  recovery  has  ensued,  save  in  a  few  instances. 
Rose,  Krause,  Keen,  and  Tiffany  have  lost  eyes  after  operation. 
Keen's  was  atrophic  before  operation,  Tiffany's  about  to  give 
way  at  the  time  of  operation;  this  case,  together  with  those 
of  Rose  and  Krause,  would  have  probably  derived  benefit  from 
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sewing  the  lids  together,  so  as  to  avoid  the  irritation  from  the 
presence  of  foreign  bodies,  whose  contact  was  not  perceived. 
The  expediency  of  leaving  the  first  branch,  and  so  avoiding  eye 
injury,  has  been  already  spoken  of.  Should  irritation  supervene, 
the  well-known  method  of  covering  the  eye  with  a  watch-glass 
could  be  adopted  with  advantage.  Deficient  lacrymal  secre- 
tions have  been  noted. 

Ordinary  sensation  in  the  territory  supplied  by  the  nerve 
operated  upon  is  abolished  over  a  small  area,  and  exists  irregu- 
larly over  a  larger  area.  Ordinary  sensation  will  be  found  to 
exist  where  the  sensation  of  pain  is  abolished.  The  nostril  may 
be  anaesthetic. 

The  sensation  of  heat  and  cold  is  frequently  perverted ;  in  at 
least  two  instances,  while  cold  was  recognized  as  such,  heat  was 
mistaken  for  scratching  or  a  fly  crawling  over  the  face. 

After  division  of  the  third  branch  or  removal  of  ganglion,  the 
cheek  mucous  membrane,  half  of  the  tongue  and  soft  palate  are 
rendered  anaesthetic,  as  might  be  expected,  but  taste  is  often 
interfered  with.  The  taste  of  sugar,  salt,  and  quinine  may  not  be 
recognized.  When  making  this  test,  I  have  refrained  from  using 
substances  with  odor  for  obvious  reasons.  In  just  what  manner 
taste  is  affected  may  well  be  referred  to  the  physiologist  for 
solution.  As  an  observation  of  intraoral  interest  is  to  be  stated 
that  false  teeth  which  fitted  before  a  Hartley-Krause  operation 
will  continue  to  fit  afterward.  The  secretion  of  saliva  is  un- 
affected. 

The  three  following  cases  indicate  the  persistence  of  relief 
given  by  operation.  I  have  no  news  as  to  the  present  condition 
of  other  cases  operated  upon  by  myself: 

Miss  M.,  aged  seventy-nine  years  when  operated  on;  Case  3; 
already  reported  in  the  Annals  of  Surgery,  January,  1 894;  was 
re-examined  by  me  on  May  17,  1896,  three  years  less  one 
month  after  operation,  with  the  following  results :  Sensation  is 
not  as  it  was  three  years  ago.  The  area  of  complete  anaesthesia 
is  less,  decidedly  less  in  extent,  and  part  of  the  anaesthetic  area 
has  very  much  perverted  sensation ;  thus,  a  touch  upon  the 
upper  lip  is  referred  to  the  upper  eyelid ;  this  was  repeatedly 
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tried ;  and  other  points  of  the  former  anaesthetic  area  showed 
perverted  sensation.  The  tongue  is  protruded,  somewhat  sickle- 
shaped,  the  concavity  to  the  right.  She  is  able,  however,  to 
put  the  tongue  wherever  she  wishes.  No  food  collects  between 
the  cheek  and  gums,  right  side.  In  the  report  referred  to,  the 
difference  between  heat  and  cold  was  plainly  recognized  in  the 
anaesthetic  area ;  now  there  is  some  irregularity  in  the  same; 
thus,  on  her  tongue  cold  is  recognized;  heat  is  not  recognized; 
now  sugar  is  not  recognized  on  the  anterior  part  of  the  tongue ; 
salt  is  recognized,  and  the  tongue  has  become  sensitive  to  touch. 
The  right  side  of  the  forehead  in  the  former  report  was  quite 
smooth ;  at  the  present  time  there  are  wrinkles,  less  marked, 
however,  than  on  the  well  side  of  the  forehead ;  sense  of  hear- 
ing, etc.,  not  affected.  Eighteen  months  ago  the  patient  had  a 
twinge  of  pain  once  or  twice  in  the  left  cheek,  but  this  passed 
away  in  a  short  time  and  has  not  recurred  again.  Freedom 
from  neuralgia  is  absolute. 

Case  I  in  the  article  already  referred  to,  operated  upon  in 
September,  1892,  was  examined  by  myself  on  May  17,  1896, 
four  years  less  four  months  after  operation.  She  remains  abso- 
lutely well,  pain  never  having  returned  from  the  moment  of 
operation. 

This  was  my  first  case.  The  area  of  anaesthesia  has  greatly 
diminished.  The  front  part  of  the  tongue,  at  its  antero-lateral 
aspect,  was  without  sensation  at  that  time ;  she  now  has  good 
sensation  in  the  tongue.  Heat  and  cold  and  taste  were  not 
tried  for,  as  she  was  seen  under  conditions  not  favorable  for 
the  same.  I  have  recently  heard  from  a  patient  operated  upon 
May,  1894,  two  years  ago  {Annals  of  Surgery,  vol.  xxi.  page 
510),  and  have  seen  members  of  her  family.  She  continues 
absolutely  well,  and  has  had  no  recurrence  of  pain  at  any 
time. 

As  Case  106  shows  points  of  interest,  I  report  it  more  fully 
than  can  be  given  in  the  table.  B.,  aged  seventy-nine  years, 
the  second  case  of  my  series  already  reported,  came  under  my 
care  October,  1895.  Within  a  year  after  he  returned  home  from 
the  Hartley-Krause  operation  he  began  to  suffer  pain  in  the  other 
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branches  of  the  fifth  nerve,  and  this  increased  until  it  became 
unbearable,  when  he  came  back  for  relief.  I  found  him  some- 
what thinner  than  before;  he  suffered  in  the  first  and  third 
branches  much  pain,  which  was  increased  by  swallowing,  talk- 
ing, etc.  The  right  eye  was  injected,  and  there  existed  an  ulcer 
of  the  cornea  which  had  almost  perforated.  So  much  was  the 
cornea  weakened  that  it  had  lost  its  shape,  as  though  about 
to  burst.  The  eye  was  at  once  closed  by  cotton  and  bandage, 
and,  after  suitable  preparation  of  the  skin,  I  repeated  the  Hart- 
ley-Krause  operation  for  the  purpose  of  removing  the  Gasserian 
ganglion.  By  reference  to  the  report  of  the  earlier  operation  it 
will  be  seen  that  I  took  away  the  second  division  of  the  fifth, 
and  did  not  remove  any  portion  of  the  Gasserian  ganglion.  At 
the  previous  operation  the  bone-flap  had  not  been  replaced ;  I 
had  no  difficulty,  therefore,  in  opening  the  head,  raising  the 
brain,  and  thoroughly  uncovering  the  Gasserian  ganglion.  It 
was  taken  out  in  its  entirety,  together  with  the  motor  branch, 
which  joins  the  third  division,  and  a  long  piece  of  the  first 
branch. 

The  ganglion  was  uncovered  as  completely  as  in  any  case  that 
I  have  done ;  the  dura  was  raised  from  the  base  of  the  skull 
without  difficulty ;  no  deleterious  effect  in  this  regard  seemed  to 
have  resulted  from  the  previous  operation.  In  passing  the 
tenaculum  around  the  third  division  the  muscles  of  mastication 
could  be  distinctly  made  to  contract.  This  was  done  repeatedly, 
and  it  was  perfectly  evident  that,  had  it  been  desired,  the  motor 
branch  could  have  been  left  intact.  Some  oozing  being  present, 
a  strand  of  sterile  gauze  was  allowed  exit  at  the  posterior  part  of 
the  wound;  this  was  removed  in  forty-eight  hours,  and  all  went 
well  as  far  as  the  head-wound  was  concerned.  For  twenty- 
four  hours  after  operation  the  eye  seemed  to  improve,  or  at  all 
events  got  no  worse.  After  that,  however,  the  cornea  became 
more  and  more  bowed  outward,  and  finally  gave  way,  the  eye 
being  lost.  It  is  worth  while  again  calling  to  recollection  that 
the  cornea  was  nearly  perforated  by  a  large  ulcer  at  the  time 
the  patient  came  to  me.  The  patient  left  the  hospital  at  the  end 
of  November,  1895,  everything  being  quite  healed  and  having 
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been  so  for  some  time,  the  cause  of  remaining  so  long  being  his 
eye  inflammation.  When  leaving  the  hospital  the  area  of  di- 
minished sensation  corresponded  very  much  with  that  of  other 
cases  that  I  had.  There  was  absolutely  no  loss  of  sensation  in 
that  part  of  the  forehead  and  head  to  which  the  first  division  was 
distributed,  and  yet  the  first  division  remains  attached  to  the 
ganglion,  which  I  removed.  The  inside  of  the  cheek,  lip,  soft 
palate,  and  the  side  of  the  tongue  were  anaesthetic. 

Taste  was  not  abolished.  The  thermic  sense  was  disturbed  ; 
he  recognized  heat  in  the  anaesthetic  area;  but  cold  sometimes 
he  felt,  and  sometimes  he  did  not.  I  have  not  heard  from 
him  since  November  27,  1895,  that  being  six  weeks  after  opera- 
tion. 

It  is  evident  in  looking  over  the  table  of  cases  that  medical 
means  were  exhausted  before  recourse  was  had  to  surgery ;  and 
it  is  also  evident  that  many  peripheral  operations  were  done, 
gradually  approaching  the  centre  until  the  ganglion  of  Gasser 
was  subjected  to  treatment  directly. 

Medicine  failing  to  afford  relief — peripheral  operations  failing 
also — intracranial  measures  are  proper  to  abate  the  pain  which 
is  making  life  unbearable.  Of  this  there  can  be  no  doubt;  but  is 
it  necessary  to  undergo  operation  after  operation  only  to  find  out 
that  in  the  end  the  head  must  be  opened  ?  Why  not  open  the 
head  at  once  and  have  done  with  it?  might  be  asked.  With  our 
present  knowledge  it  is  not  always  possible  to  say  what  case  will 
require  a  central  operation,  but  the  following  suggestions  will 
assist  the  surgeon  in  deciding: 

1.  Intracranial  operation  is  to  be  thought  of: 

a.  If  more  than  one  branch  is  affected. 

b.  If  the  painful  area  receives  filaments  from  the  branches 
near  their  exit  from  the  head,  e.  g.,  tongue,  temporal  region. 

c.  If  the  pain  is  not  the  expression  of  a  constitutional  disease. 

d.  If  a  cause  central  to  the  ganglion  does  not  exist. 

e.  If  other  measures  have  failed  to  relieve. 

2.  The  intracranial  operation  for  the  cure  of  facial  neuralgia 
which  should  be  done  is  removal  of  the  lower  two-thirds  of  the 
ganglion  of  Gasser  with  the  second  and  third  branches  as  far  as 
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their  foramina  of  exit  from  the  skull,  all  in  one  piece,  so  as  to  be 
certain  of  the  amount  of  tissue  taken  away. 

3.  The  upper  third  of  the  ganglion  and  first  branch  may,  for 
the  present  at  least,  not  be  excised  for  neuralgia. 

4.  It  may  confidently  be  expected  that  the  present  large  mor- 
tality will  be  greatly  diminished  by  the  adoption  of  an  improved 
technique  joined  to  increased  experience. 


Synopsis  of  Reported  Intracranial  Operations  for  the 
Cure  of  Facial  Neuralgia. 

Case  I.  (Robert  Abbe,  personal  communication.)'  Female,  aged  55,  white,  American  ; 
operation  January  21,  1895.  History  of  Disease.  Suffered  twenty  years  left  trifacial  neuralgia; 
discovered  a  spicula  of  bone  built  up  as  exostosis  on  floor  of  middle  fossa,  one-fourth  inch  high 
near  foramen  ovale;  first,  second,  and  third  branches  affected.  Previous  Treatment.  Every 
form  of  medical  and  electrical  treatment ;  one  year  ago  I  did  a  Carnochan  operation  through 
the  antrum,  but  she  had  relief  only  a  few  weeks.  Operation.  Complete  Hartley's  operation 
with  chisel,  osteoplastic  flap;  both  second  and  third  nerves  well  removed  and  ganglion 
curetted.  Recovered.  Immediate  Result.  Primary  union  ;  no  impairment  of  faculties ;  im- 
mediate and  absolute  relief.  Ultimate  Result.  Remained  perfectly  well  for  three  months 
and  died  of  other  troubles  ;  motion  normal ;  partial  anaesthesia  ;  taste  normal. 

Case  n.  (Robert  Abbe,  personal  communication.)  Female,  aged  65,  white,  Irish,  oper- 
ation October  12, 1895 ;  for  eleven  years  intense  right  facial  neuralgia,  all  branches ;  she  had 
excruciating  intermittent  pain  every  few  minutes ;  all  branches  affected.  History  of  Disease. 
Had  every  form  of  medical  treatment  and  two  operations  on  inferior  dental  for  resection  ; 
worse  after  each.  Operation.  Complete  Hartley,  with  chisel ;  time  taken  from  beginning  to 
chisel  until  the  osteoplastic  flap  was  turned  back,  nineteen  minutes ;  had  to  ligate  middle 
meningeal  close  to  third  branch  inside  skull  by  catgut ;  easily  done  ;  seized  second  and  third 
close  to  ganglion  with  clamp  and  evulsed  from  ganglion  (after  cutting  at  foramina)  by 
twisting  forceps ;  tore  out  an  inch  of  nerves  from  ganglion  and  had  to  pack  with  iodoform- 
gauze  at  bleeding  site  ;  removed  in  twenty-four  hours ;  sutured  flap.  Recovered.  Immediate 
Result.  Primary  union  ;  absolute  freedom  from  neuralgia  from  moment  of  operation.  Ulti- 
mate Result.    No  recurrence ;  motion  normal ;  partial  anaesthesia  ;  remains  well. 

Case  III.  (E.  Andrews,  International  Med.  Mag.,  Philadelphia,  1892,  i.  486.)  Female. 
History  of  Disease.  Neuralgia  of  right  side  of  face  of  ten  years'  duration.  Previous  Treatment. 
Inferior  dental  nerve  had  been  removed.  Operation.  Rose's  method  upon  superficial  parts ; 
Andrew's  method  upon  deeper  parts ;  the  inferior  dental  nerve  having  been  removed  at  a 
prior  operation,  the  foramen  ovale  was  found  by  a  probe  and  by  following  the  gustatory 
nerve  ;  ganglion  removed.  Recovery.  Immediate  Result.  Usual  pain  in  right  side  of  face 
subsequent  to  operation  upon  nerves  ;  parts  benumbed  to  touch  ;  pain  subsided  after  a  few 
hours.  Ultimate  Result.  One  month  after  operation  no  return  of  pain  ;  muscle  of  eye 
uninjured. 

Case  rV.  (E.  Andrews,  International  Med.  Mag.,  Philadelphia,  1892,  i.  479.)  Female,  aged 
62  ;  operation  some  months  prior  to  June,  1892.  History  of  Disease.  Violent  facial  neuralgia 
of  right  side  for  some  five  or  six  years  ;  pain  brought  on  in  frequent  paroxysms  by  a  touch 
on  face  or  swallowing  ;  had,  perforce,  confined  herself  to  liquid  nutrition  ;  was  rapidly  sink- 
ing and  dying  of  inanition.  Previous  Treatment.  Had  exhausted  all  the  resources  of  the 
medical  art.  Operation.  Rose's  method  upon  more  superficial  parts  ;  Andrews's  method  upon 
bone  and  deeper  parts ;  ganglion  removed  by  sharp  spoon ;  considerable  venous  hemor- 
rhage. Recovered.  Immediate  Result.  Patient  reacted  well;  no  pain  after  first  few  hours. 
Ultimate  Result.  Five  months  after  no  return  of  pain  ;  motor  muscles  of  eye  and  levator 
palpebrse  were  paralyzed  ;  this  condition  gradually  improved ;  some  ulcers  appeared  on 
cornea,  some  time  after  operation,  when  former  coverings  of  the  eye,  i.  e.,  aseptic  pads,  were 
removed  ;  these,  however,  soon  healed  under  treatment. 
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Case  V.  (E.  Andrews,  Chicago  Med.  Record,  1892,  iii.  35-37.)  Female,  aged  65  ;  operation 
prior  to  February  1,  1895.  History  of  Disease.  Neuralgia ;  this  had  been  relieved  by  prior 
operation  for  about  three  months.  Previous  Treatment.  About  February  1,  1891,  the  ramus 
of  the  jaw  had  been  trephined  and  the  dental  nerve  resected.  Operation.  Rose's  method  ; 
(Andrews's  method  of  operating  on  the  deeper  structures  is  somewhat  different  from  that  of 
Rose,  but  the  routes  are  the  same  practically)  ;  ganglion  removed  with  a  sharp  spoon  ;  re- 
covered. Immediate  Result.  Disappearance  of  pain ;  no  involvement  of  ocular  muscles. 
Ultimate  Result.    Four  weeks  after  no  return  of  pain. 

Case  VI.  (E.  Andrews,  Chicago  Med.  Record,  1892,  iii.  35-37.)  Female,  aged  60  ;  operation 
prior  to  February  1,  1892.  History  of  Disease.  The  slightest  touch  and  all  effort  at  swallow- 
ing caused  great  paroxysms  of  pain  ;  neuralgia  had  begun  rather  mildly  five  years  before  ; 
third  branch  affected.  Operation.  Rose- Andrews's  method  ;  superior  maxillary  artery  was 
tied  ;  ganglion  removed  with  a  sharp  surgical  spoon  ;  recovered.  Immediate  Resxdt  Cessa- 
tion of  pain  ;  entire  area  of  distribution  of  the  nerve  was  insensible  ;  third  aud  fourth  nerves 
paralyzed,  with  consequent  ptosis  and  immovability  of  the  eye.  Ultimate  Result.  Three 
months  after  no  return  of  pain  ;  after  four  weeks  eye  had  regained  its  motility,  though  still 
anaesthetic. 

Case  VII  (E.  Andrews,  Journ.  Arner.  Med.  Assoc,  1893,  xx.  180.)  Female  ;  operation 
January  7,  1893.  History  of  Disease.  Had  suffered  for  years  with  a  tic  douloureux  of  the 
right  side,  relieved  temporarily  by  two  successive  operations  ;  upper  jaw  principally  involved. 
Previous  Treatment.  Had  undergone  two  operations,  probably  section  and  avulsion  of  the 
nerve.  Operation.  Rose's  method  ;  ganglion  scraped  away  ;  hemorrhage  was  troublesome, 
because  oozing  and  persistent;  the  method  of  operating  upon  the  deeper  parts  should 
properly  be  called  "Andrews's  method."    Recovered, 

Case  VIII.  (E.  J.  Baker,  reported  by  Eskridge  and  Baker,  Amer.  Journ.  Med.  Sciences, 
Philadelphia,  1894,  cvii.  291-295.)  Male,  aged  52  ;  operation  June  26,  1893.  History  of  Disease. 
While  overheated  was  suddenly  cooled  in  a  draught ;  next  day  severe  neuralgic  pain  in 
right  side  of  face  occurred;  pain  paroxysmal,  most  intense  in  the  teith  and  right  eye, 
although  entire  side  of  face  was  somewhat  involved  ;  attack  lasted  six  weeks ;  second  attack 
came  on  a  year  later,  and  for  last  three  years  pain  has  been  constant,  with  acute  exacerba- 
tions, causing  contraction  of  facial  muscles  ;  hyperalgesia,  contact  of  a  feather  caused  pain  ; 
Taste,  hearing,  olfaction,  and  vision  were  less  acute  on  the  right  than  on  the  left  side  ;  at 
time  of  second  operation  patient  was  extremely  nervous  and  in  poor  condition  ;  had  three 
times  tried  to  commit  suicide  ;  absolutely  no  relief  followed  the  first  operation  ;  pain  has 
now  lasted  sixteen  years;  second  branch  seat  of  constant  pain;  third  branch  occasionally 
painful  in  parts  of  its  distribution,  and  first  branch  continually  so  in  parts  of  its  distribu- 
tion. Previous  Treatment.  Sodium  salicylate,  quinine  in  large  doses,  and  other  therapeutic 
measures  were  of  no  avail ;  opium  and  alcoholic  habits  had  been  contracted  ;  the  three 
divisions  of  the  nerve  were  divided  at  the  mental,  supra-,  and  infraorbital  foramina.  Opera- 
tion. Rose's  operation  (modified).  Immediate  Result.  Neuralgia  had  entirely  disappeared  ; 
patient  died  thirty-eight  hours  after  from  shock. 

Case  IX.  (L.  Bruno,  Oaz.  Med.  di  Torino,  1895,  xlvi.  p.  961.)  Male,  aged  50 ;  operation 
August  4,  1894.  History  of  Disease.  Neuralgia  of  right  side  of  face  dating  since  1887,  of  in- 
creasing intensity,  and  but  little  relieved  by  any  prior  treatment.  Previous  Treatment. 
Analgesics,  opiates,  ether,  iodide  of  potash  ;  the  vertical  ramus  of  the  jaw  was  trephined  and 
2  cm.  of  the  nerve  resected ;  eighteen  months  later  the  canal  of  the  inferior  dental  nerve 
was  opened  and  the  entire  nerve  excised.  Operation.  Quenu's  method.  Recovered.  Im- 
mediate Result.  Pulse  sustained,  but  irregular;  pain  disappeared  in  a  few  hours.  Ultimate 
Result.  No  recurrence  of  pain ;  ability  to  distinguish  two  points  of  contact  on  tongue  on 
left  half  when  not  closer  than  5  mm.,  on  right  side  of  tongue  "  much  less."  June  22, 1895. 

Case  X.  (Campenon,  Contribution  a  l'etude  du  traitement  chirurgical  des  neuralgies 
rebelles  du  nerf  maxillaire  inferieur.  These  de  Paris,  1894,  p.  60.)  Male,  aged  63 ;  operation 
February  13,  1894.  History  of  Disease.  Neuralgia  had  come  on  in  1881,  after  patient  had 
been  chilled ;  it  was  momentarily  relieved  by  the  extraction  of  the  teeth  ;  some  remission 
followed  the  next  operation  ;  just  before  the  final  operation  the  pain  was  paroxysmal,  the 
attacks  frequent  and  brought  on  by  mastication  or  pressure  on  the  gum  at  the  point  whence 
the  molars  had  been  removed;  the  pain  radiated  from  this  point  toward  the  temple;  the 
conjunctiva  of  the  right  eye  is  slightly  congested ;  cause  of  the  onset  of  the  neuralgia  was 
sudden  chilling  of  the  body  ;  the  remission  after  the  first  section  of  the  nerve  lasted  about 
six  months;  no  relief  whatever  followed  the  second  section;  the  pain  occurred  in  crises 
generally  during  the  day ;  there  was  a  degree  of  tonic  contraction  of  the  muscles  of  the 
jaw,  which  prevented  wide  openingof  the  mouth  ;  skin  somewhat  thickened,  especially  over 
the  temporal  region ;    sensibility  and  secretions  of  buccal  cavity  normal ;    vision  in  the 
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right  eye  somewhat  impaired  ;  sensibility  to  contact  is  retained  ;  the  local  temperature  is  the 
same  as  that  of  the  opposite  side.  The  third  branch  affected.  Previous  Treatment.  Quinine 
sulphate,  iodide  of  potassium,  antipyrine,  chlorideof  methyl,  morphine,  etc.,  gave  no  results; 
three  molar  teeth  were  removed  from  the  lower  jaw  on  the  right  side  ;  1885,  section  of  the 
inferior  dental  nerve  by  the  intrabuccal  route  ;  1886,  the  operation  was  repeated.  Operation. 
Quenu's  method  ;  the  inferior  maxillary  branch  was  resected  after  trepanation  of  the  skull. 
Recovered.  Immediate  Result.  Disappearance  of  the  pain ;  February  24th,  there  is  a  zone  of 
anaesthesia  to  contact  and  to  pain  over  the  anterior  part  of  the  lower  jaw,  coinciding  with 
the  distribution  of  the  mental  nerve  ;  anaesthesia  of  the  right  side  of  the  tongue  and  of  the 
corresponding  gum ;  movements  of  the  jaw  normal.  Ultimate  Result.  No  return  of  pain  ; 
no  interference  with  mastication  or  deglutition  ;  no  disturbance  of  vision  recorded.  July  5, 
1894.    Remarks.  Patient  in  excellent  general  and  local  health  at  time  of  last  report. 

Case  XI.  (A.  Caponotto,  Policlin.  Roma,  1895,  IIC.  66-74  )  Male,  aged  20,  Italian,  white; 
operation  March  18,  1895.  History  of  Disease.  Has  had  neuralgia  since  childhood,  due  to 
dental  caries ;  two  years  ago  pain  in  left  cheek  became  of  intense  paroxysmal  character. 
Right  side  affected.  Previous  Treatment.  Quinine  and  bromide  of  potassium.  Operation. 
Rose's  method  ;  ganglion  extirpated.  Died.  Immediate  Result.  High  temperature  ;  blood 
flowed  freely  from  nose  and  mouth  ;  patient's  condition  did  not  warrant  examination  of  sen- 
sibility, etc;  death  four  days  after  the  operation.  Remarks.  Eustachian  tube  had  been 
ruptured. 

Case  XII.  (John  W.  Chambers,  personal  communication.)  Male,  aged  47,  German,  white  ; 
operation  January  31, 1894.  History  of  Disease.  Began  ten  years  ago  with  slight  and  irregular 
twitchings  and  pain  about  the  face ;  these  pains  became  more  frequent  and  violent  in  char- 
acter; started  from  the  infraorbital  region  and  extended  over  most  of  the  right  side  of  the 
face  ;  four  years  ago  had  an  interval  of  one  year  during  which  he  had  no  pain  ;  also  for  eight 
months  two  years  ago.  Second  and  third  branches  of  the  fifth  nerve  affected.  Previous 
Treatment.  Four  weeks  of  faradic  current,  also  two  weeks  with  arsenic  and  quinine ;  neither 
had  any  effect ;  had  taken  morphine  during  past  year  for  pain.  Operation.  Skull  opened 
with  chisel,  about  one  and  one-half  inches  in  diameter ;  brain  raised  aud  ganglion  curetted 
with  Simon's  spoon,  picking  and  cuttiug  sensory  fibres.  Most  of  the  motor  fibres  saved. 
Recovered.  Immediate  Result.  No  pain  until  second  day,  then  slight  on  pressing  the  jaws 
together ;  on  fourth  day  slight  twitching ;  eight  days  after  operation  had  severe  pain  in  the 
infraorbital  region ;  February  16,  paiu  decreasing,  very  slight  in  the  infraorbital  region  ; 
March  1,  no  pain  for  a  week  ;  sensation  in  all  parts  of  the  face  normal.  Ultimate  Result. 
Twenty  months  after  operation,  no  pain,  doing  well ;  no  appreciable  paralysis  of  the  mus- 
cles of  mastication  :  sensation  entirely  returned  on  March  1, 1894 ;  cold-sense  doubtful,  heat- 
sense  present ;  conjunctivitis  for  some  days,  which  passed  away  in  about  ten  days. 

Case  XIII.  (John  W.  Chambers,  personal  communication.)  Male,  aged  46,  English, 
white ;  operation  June  22,  1895.  History  of  Disease.  Spasmodic  contraction  of  the  facial 
muscles  at  varying  intervals,  usually  no  longer  than  fifteen  minutes  apart,  with  severe  pain  ; 
paroxysms  last  about  a  minute ;  constant  pain  in  temporal  and  superior  maxillary  regions ; 
total  anaesthesia  over  inferior  maxillary  region  on  the  right  side  ;  paralysis  of  the  muscles 
below  the  line  of  the  lower  border  of  the  malar  bone  ;  tongue  deflected  to  the  right,  protruded 
with  pain  and  great  exertion  ;  swallowing  painful ;  taste  impaired.  Previous  Treatment.  Eigh- 
teen years  ago  started  with  toothache  in  the  right  lower  jaw,  although  the  teeth  were 
healthy ;  all  teeth  in  right  lower  jaw  were  removed,  no  relief;  twelve  years  ago  had  infe- 
rior dental  removed  (by  traction  backward)  out  of  bony  canal ,  slight  relief,  but  not  perma- 
nent ;  two  years  later  the  optic  ganglion  was  removed  ;  some  relief  for  five  years,  then  lin- 
gual nerve  cut  four  different  times,  and  four  pieces  of  it  removed  at  intervals  of  two  months; 
relief  for  one  year,  when  some  one  (unknown)  cut  a  branch  of  the  seventh  where  it  crosses 
the  angle  of  the  jaw.  Operation.  Skull  opened  with  chisel,  one  and  one-half  by  two  inches 
opening :  ganglion  removed  with  small  spoon  ;  cutting  and  removing  one-half  inch  of  the 
second  and  third  branches.  Recovered.  Immediate  Result.  Outside  of  headache,  which 
was  transient,  the  patient  suffered  no  pain  after  operation  ;  paralysis  of  the  orbicularis  pal- 
pebrarum (right).  Ultimate  Result.  July  16,  1895,  as  above,  except  partial  paralysis  of  the 
orbicularis  palpebrarum ;  sensation  normal,  except  anaesthesia  noted  above,  with  additional 
anaesthesia  of  semicircular  flap  ;  motion  normal,  except  over  anaesthetic  areas  ;  taste  tested 
with  quinine,  salt,  sugar,  not  satisfactory;  motion  had  returned  to  almost  normal  about 
the  eye. 

Case  XIV.  (John  W.  Chambers,  personal  communication.)  Male,  aged  55,  American, 
white  ;  operation  September  18, 1895.  History  of  Disease.  Ten  years  ago  pain  in  distribution 
of  the  middle  branch  of  the  fifth  nerve,  which  grew  steadily  worse ;  inferior  branch  became 
involved  about  two  years  ago ;  in  July,  1895,  had  inferior  branch  cut ;  no  relief ;  has  par- 
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oxysms  of  pain  with  spasms  of  facial  muscles  ;  paroxysms  came  on  every  five  or  ten  min- 
utes, often  when  masticating:  pain  greatest  in  inferior  branch.  Middle  and  inferior 
branches  affected ;  in  July,  1895,  inferior  branch  cut.  Treatment.  Skull  opened  with 
chisel,  brain  elevated  and  ganglion  removed  by  scraping  out  with  a  Simon  spoon,  cut- 
ting and  removing  second  and  third  branches  from  their  foramen.  Operation.  After 
operation  was  in  a  semi-conscious  condition  for  about  five  days,  gradually  improving  ; 
had  slight  delirium  and  suifered  intense  pain  in  middle  branch,  especially  about  the  infra- 
orbital region ;  in  October,  infraorbital  nerve  removed  by  boring  through  the  infraorbital 
foramen  ;  this  relieved  pain  almost  entirely.  Recovered.  Immediate  Result.  October  27, 
1895,  occasional  slight  pain  through  infraorbital  region.  Ultimate  Result.  Paralysis  of  the 
muscles  of  mastication  (showing  slight  electric  reaction) ;  motion  normal,  except  anaesthesia 
of  the  semicircular  skin-flap.  Remarks.  April  15,  patient's  good  condition  still  continues  ; 
occasionally  has  slight  pain  in  the  infraorbital  region. 

Case  XV.  (John  W.  Chambers,  personal  communication.)  Male,  aged  62,  German  ;  opera- 
tion October  19, 1895.  History  of  Disease.  Cause  doubtful ;  began  twelve  years  ago,  though 
to  be  due  to  decayed  teeth  ;  intense  pain  over  the  upper  and  lower  jaws,  much  increased  by 
efforts  of  talking  or  chewing ;  taste  disturbed  (sour  sweet,  sweet  sour ;  this  statement  made 
by  patient,  but  nothing  definite  could  be  made  out  by  tests).  Second  and  third  branches 
affected ;  first  not  involved.  Previous  Treatment.  Electricity,  both  currents ;  medicine, 
potassium  iodide,  arsenic,  quinine,  etc.  Operation.  Hartley's  method,  with  chisel,  two  by 
two  inches;  ganglion  with  second  and  third  divisions  removed.  Recovered.  Immediate 
Result.  Complained  of  pain  in  the  head  for  three  days ;  under  observation  three  weeks  ; 
no  pain  whatever.  Ultimate  Result.  Four  months  after  operation  (last  heard  from)  no  pain  ; 
paralysis  of  the  muscles  of  mastication  ;  motion,  last  noted  three  weeks  after  operation,  en- 
tirely lost  over  the  region  of  the  superior  maxilla ;  cold-sense  absent ;  heat-sense  gave  the 
impression  of  a  fly  crawling  over  the  region  ;  conjunctivitis,  but  subsiding.  Remarks.  Per- 
sonally saw  the  patient  three  weeks  after  the  operation  ;  four  months  after  operation  said  to 
be  free  from  all  pain  and  doing  well. 

Case  XVI.  (Czerny,  Beitr.  z.  klin.  Chir.,  Tubing.,  1895,  xiii.  714,  729.)  Female,  aged  37, 
German,  white  ;  operations  June  13  and  16, 1893.  History  of  Disease.  For  seven  years  has  had 
neuralgia  of  the  right  side  of  the  face,  gradually  increasing  in  intensity ;  cannot  eat ;  no 
relief  from  any  methods  employed  prior  to  operation.  Second  and  third  branches  of  the 
right  side  affected.  Medicinal  treatment.  Operation.  Krause's  method  ;  resection  of  second 
and  third  branches  from  ganglion  to  their  foramina ;  the  middle  meningeal  artery  was  torn, 
and  the  operation  was  discontinued  in  consequence  until  the  third  day.  Recovered.  Im- 
mediate relief  from  pain.  Ultimate  Result.  No  recurrence  of  neuralgic  pain  ;  exudative 
middle-ear  disease  occurred  in  the  third  week;  in  September  severe  pains  occurred,  and, 
thinking  they  were  intracranial,  Dr.  Beck  opened  the  skull ;  the  bone-flap  was  found 
necrotic  ;  absolute  recovery  occurred  in  December,  1893,  one  year  and  seven  months  later. 

Case  XVII.  (Czerny,  loc.  cit.)  Male,  aged  64,  German,  white  ;  operation  October  25, 1893. 
History  of  Disease.  Malaria  in  1875 ;  neuralgia  began  in  1878,  and  at  first  was  relieved  by 
galvanism ;  relief  for  two  and  one-half  years  after  the  operation  in  1879  ;  in  1881,  when  it 
recurred,  the  first  branch  also  began  to  be  affected  ;  six  weeks  after  operation  for  carcinoma 
of  the  bladder  (in  1893)  neuralgia  returned  violently,  and  attacks  were  caused  by  any  irri- 
tant, the  opening  of  the  lips,  eating,  etc.  Second  branch  at  first  affected  ;  later,  first  branch 
involved  also.  Previous  Treatment.  Galvanic  current  had  good  effect  at  first ;  medicinal,  no 
drug  specified ;  1879,  second  branch  removed  from  the  sphenopalatine  fossa  by  the  Braun- 
Losser  method  ;  section  of  supraorbital  after  two  and  one-half  years  ;  1892,  ligation  of  the 
external  carotid ;  no  relief  from  frequent  igni-puncture ;  resection  of  the  supratrochlear 
nerve  gave  absolute  relief  in  the  first  branch  ;  cicatrix  of  first  operation  freed  in  1890. 
Operation.  Krause's  method  ;  second  branch  resected  from  ganglion  to  foramen  rotundum. 
Recovered.  Immediate  relief ;  eleven  days  after  operation  the  patient  had  pain,  vomiting, 
fever,  etc.,  with  pronounced  intracranial  pressure;  perfect  recovery  four  weeks  after  the 
operation  ;  February,  1895  (one  year  and  four  months),  no  recurrence  and  patient  doing  well. 
Case  XVIII.  (Czerny,  loc.  cit.,  p.  722.)  Male,  aged  24,  German,  white ;  operation  Decem- 
ber 17, 1894.  History  of  Disease.  Neuralgia  began  in  1889,  possibly  due  to  dental  caries  which 
had  greatly  afflicted  the  patient ;  pains  now  occurred  every  two  or  three  minutes,  whereas 
during  first  year  they  had  occurred  every  one  or  two  months  ;  in  1890  pain  appeared  so  fre- 
quently that  patient  could  do  no  work  ;  intense  pain  caused  by  talking,  chewing,  or  swal- 
lowing ;  very  little  relief  from  previous  treatment.  Second  and  third  branches  of  right  side 
affected.  Previous  Treatment.  1891,  second  branch  resected  by  Braun-Losser  method  ;  neu- 
ralgia occurred  after  a  few  weeks ;  1892,  infraorbital  nerve  resected  ;  relief  for  a  short  time ; 
1893,  lingual  nerve  resected,  relief  for  six  months ;  cold  water  (locally)  and  various  med- 
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Icines,  including  morphine,  were  used,  but  gave  no  permanent  relief.  Operation.  Krause 
method  ;  removal  of  second  and  third  branches  from  ganglion  to  their  respective  foramina  ; 
tampon  left  in  wound.  Recovered.  Immediate  Result.  Slight  pain  over  tbe  distribution  of 
the  second  and  third  trigeminus ;  no  pain  whatever  after  removal  of  tampon ;  wound  dis- 
charged till  fourth  day,  but  was  perfectly  healed  on  the  twentieth  day.  Ultimate  Result. 
Anaesthesia  (absolute)  over  areas  of  distribution  of  nerves  removed ;  atrophy  and  paralysis 
of  muscles  of  mastication ;  last  examination  two  months  later. 

Case  XIX.  (N.  P.  Dandridge,  Cincinnati  Lancet-Clinic,  1895,  xxxv.  307.)  Male,  aged  45, 
German ;  operation  March,  1894.  History  of  Disease.  Patient  had  suffered  for  nine  or  ten 
years  with  severe  and  persistent  neuralgia,  involving  then  chiefly  the  second  branch  ;  relief 
from  removal  of  the  infraorbital  for  three  months  ;  March,  1894,  intense  paroxysms  of  pain 
recurred,  brought  on  by  any  attempts  to  speak  or  swallow  ;  the  pain  was  most  intense  at  a 
point  about  three  inches  above  the  right  eye  and  an  inch  from  the  middle  line ;  from  what- 
ever point  the  pain  would  start  it  always  ended  here.  All  three  branches  affected  on  right 
side.  Previous  Treatment.  Quinine  gave  no  relief;  infraorbital  nerve  removed  as  far  back 
in  the  orbit  as  possible  ;  erysipelas  followed  this  wound,  andlpart  of  the  lower  lid  was  de- 
stroyed ;  aconite,  galvanism.  Operation.  Rose's  method  ;  the  H-shaped  incision  of  Andrews 
was  employed  ;  hemorrhage  was  very  embarrassing  ;  "  ganglion  broken  up  in  a  somewhat 
haphazard  manner."  Recovered.  Immediate  Result.  On  the  third  day  he  had  a  paroxysm 
of  pain  exactly  similar  to  those  he  had  suffered  before  and  of  extreme  severity  ;  the  wound 
did  not  heal  kindly  and  suppuration  resulted  :  pain  did  not  recur.  Ultimate  Result.  Sensa- 
tion nowhere  completely  lost,  but  is  most  deficient  below  the  infraorbital  foramen  and 
over  the  submental ;  sense  of  hearing  almost  lost  in  the  right  ear  :  marked  atrophy  of  mus- 
cles of  mastication  on  the  side  operated  on,  and  this  produces  marked  deformity  in  the 
region  of  the  zygoma  ;  movements  of  jaw  impaired ;  chews  mostly  on  the  left  side ;  sense  of 
taste  impaired ;  solutions  of  salt  can  be  distinguished  near  the  tip,  but  sugar  solutions  cannot 
be  distinguished  from  pure  water ;  during  the  second  week  a  superficial  ulcer  developed  on 
the  cornea,  which  was  soon  cured  ;  last  examination  ten  months  later. 

Case  XX.  (D'Antona,  AM.  r.  Accad.  Med.  Chir.,  di  Napoli,  1893,  6-10  )  Female,  aged  24 
or  25,  Italian,  white;  operation  January,  1891.  History  of  Disease.  Neuralgia  of  six  years' 
duration  ;  paroxysms  of  pain  accompanied  by  clonic  spasm  of  the  facial  muscles  every  fifteen 
or  twenty  minutes.  Third  branch  affected.  Previous  Treatment.  Morphine  in  large  doses. 
Operation.  Rose's  method  slightly  modified.  Recovered.  Immediate  Result.  Anaesthesia  of 
"  the  side  operated  on ;"  sensibility  began  to  return  after  fifteen  days.  Ultimate  Result.  Pain 
absolutely  absent ;  slight  anaesthesia  persists  in  upper  lip,  chin,  and  over  one-half  of  the 
tongue  ;  no  disorder  of  motion  of  jaws  noticed  ;  no  injury  to  eye  or  lachyrmal  glands  ;  med- 
icine gave  no  sense  of  taste  to  the  patient ;  last  examination  a  few  months  agoi?). 

Case  XXI.  (D'Antona,  Riforma  Med.,  Napoli,  1892,  viii.  part  4,  864.)  Female,  Italian, 
white ;  operation  December  19,  1892.  History  of  Disease.  Paroxysmal  neuralgia  ;  attacks 
extremely  frequent  and  intense.  Second  and  third  branches  of  the  nerve  affected.  Opera- 
tion. Rose's  method  modified ;  the  second  and  third  branches  were  cut  intracranially  and 
the  corresponding  part  of  the  Gasserian  ganglion  extirpated.  Recovered.  Immediate  cessa- 
tion of  pain ;  no  return  of  pain  ;  last  examination  eleven  days  later. 

Case  XXII.  (J.  B.  Deaver,  vol.  vii..  Supplement  to  Ashhurst's  International  Encyclopaedia  of 
Surgery,  p.  Ml.)  Female,  aged  44 ;  admitted  to  hospital  March  16,  1894.  History  of  Disease. 
Obstinate  neuralgia  for  several  years ;  in  the  summer  of  1892  operation  on  the  lower  jaw 
nerve,  side  not  stated  ;  nerve  was  excised  ;  one  year  of  relief  followed,  pain  returned.  Opera- 
tion. July  20, 1894,  Hartley-Krause  operation  done,  side  not  stated ;  Gasserian  ganglion  not 
taken  away  ;  second  and  third  divisions  taken  away  from  the  ganglion  to  the  foramina  of 
exit  from  the  skull.  Recovered.  Immediate  cessation  of  pain ;  last  observation  twelve 
days  after  operation. 

Case  XXIII.  (J.  B.  Deaver,  vol.  vii  ,  Supplement  to  Ashhurt's  International  Encyclopaedia 
of  Surgery,  p.  391.)  Admitted  to  hospital  March  16, 1894  ;  operation  a  few  days  later.  History 
of  Disease.  Pain  was  caused  by  a  slight  draught  of  air,  etc.  Right  upper  jaw  nerve  affected. 
Previous  Treatment.  Carnochan's  operation  had  been  done,  which  was  followed  by  relief 
for  nearly  a  year.  Operation.  Hartley-Krause  ;  the  nerve  from  the  Gasserian  ganglion  to 
the  foramen  rotundum  was  taken  away,  cessation  of  pain  resulting. 

Case  XXIV.  (Dennetieres,  Gaz.  des  Hop.,  Paris,  1894,  p.  1166.)  Male.  History  of  Disease. 
Persistent  trigeminal  neuralgia.  Operation.  '"Intracranial  section  of  the  fifth  nerve  was 
performed  with  ablation  of  the  Gasserian  ganglion ;"  no  method,  etc.,  mentioned ;  the 
neuralgia  has  disappeared.    Recovered. 

Case  XXV.  (Doyen,  Arch.  Prov.  d.  Chir.,  1895,  vol.  iv.  No.  4,  p.  429-440  ;  also  Rev.  d.  Chir., 
Paris,  1893,  xiii.  p.  361 ;  also  Proc.  Verb,  el  mem.  d.  le  Cong.  d.  Chir.,  Paris,  1893,  531.)    Female, 
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aged  55 ;  operation  March  6, 1893.  History  of  Disease.  Neuralgia  ;  recurrence  after  former 
operations.  Previous  Treatment.  Superior  maxillary  division  had  been  divided  in  the  orbit 
and  with  it  the  ganglion  of  Meckel  had  been  removed.  Operation.  Doyen's  method  ;  the 
ganglion  of  the  left  fifth  nerve  was  removed  almost  entirely  with  15  mm.  of  the  ophthalmic 
and  superior  maxillary  branches  attached  and  from  35  to  40  mm.  of  the  inferior  dental  and 
lingual  nerves  also  attached  to  it ;  operation  performed  at  two  different  times  (not  continu- 
ously) because  of  darkness  interrupting  the  first  part  of  the  operation.  Recovered.  Imme- 
diate Result.  Complete  relief  from  pain ;  the  cicatrix  of  the  second  operation  is  at  the 
inferior  part  of  the  temporal  region  ;  a  depression  is  seen  here,  5-6  cm.  in  height,  with  its 
long  diameter  vertical ;  resection  of  the  zygomatic  arch  and  of  the  coronoid  process  accounts 
for  this  innervation  by  the  trigeminus.  Ultimate  Result.  Mucous  membrane  of  the  cheeks, 
lips,  gums,  and  palate  is  completely  insensible ;  the  eyelids  and  the  subciliary  region  and 
the  left  side  of  the  nose  are  almost  insensible  ;  insensibility  is  especially  noticeable  in  the 
vicinity  of  the  temporal  cicatrix  ;  insensibility  in  the  cavity  of  the  mouth  over  the  area  of 
the  part  of  the  face  embraced  within  the  dotted  line  shows  complete  aiuesthesia  except  in 
the  small  areas  "a"  and  "a,"  where  slight  sensibility  is  preserved;  stiffness  of  the  jaw 
partially  due  to  the  cicatrix  ;  tactile  sense  of  the  tongue  retained  on  its  posterior  third  and 
absent  in  anterior  two-thirds  ;  on  the  same  side  sensibility  to  pain  absent  in  this  two-thirds ; 
anterior  two-thirds  show  absence  of  sense  of  taste ;  in  the  posterior  third  of  the  tongue 
sense  of  taste  is  present,  but  is  much  less  on  the  side  from  which  the  ganglion  was  removed  -r 
the  eye  shows  no  trophic  disturbances  ;  motility  perfect,  and  motions  of  iris  unimpaired. 
Last  examination  two  years  and  six  months  later.  Remarks.  The  left  nostril  is  drier  than 
the  right ;  smell  was  tested  with  menthol,  camphor,  ammonia,  etc.,  and  was  found  slightly 
deficient  on  the  left  side,  perhaps  because  of  the  dryness  of  the  mucous  membrane. 

Case  XXVI  (Doyen,  loc.  cit,  p.  438.)  Female.  Disease.  Neuralgia.  Operation.  Doyen's 
method  ;  death  occurred  suddenly  on  the  tenth  day  when  the  patient  appeared  completely 
cured.  . 

Case  XXVII.  (Doyen,  loc.  cit.,  p.  438.)  Disease.  Neuralgia.  Operation.  Doyen's  method 
with  modifications,  by  same  surgeon  ;  death  occurred  on  fourth  day,  probably  from  extreme 
debility. 

Case  XXVIII.  (J.  T.  M.  Finney,  Johns  Hopkins  Hospital  Bulletin,  1893,  xxxiv.  p.  91.) 
Female,  aged  47  ;  operation  September  7,  1893.  History  of  Disease.  For  three  years  has  had 
neuralgia,  beginning  as  severe  shooting  pain  in  right  side  of  lower  jaw  ;  was  worse  after  ex- 
traction of  her  teeth ;  whole  side  of  head  painful,  but  lower  jaw  most  so ;  no  relief  from 
prior  operations  ;  infraorbital  region  involved  ;  April  21, 1893,  a  part  of  the  inferior  dental 
nerve  was  exsected ;  all  the  teeth  had  been  extracted  ;  August  17, 1893,  the  infraorbital  nerve 
was  resected  in  the  floor  of  the  orbit.  Operation.  Hartley's  method  ;  hemorrhage  from  the 
middle  meningeal  ;  the  ganglion  was  so  adherent  that  it  could  not  be  removed  in  tolo,  so 
was  picked  to  pieces  and  removed  in  that  way  ;  cavernous  sinus  torn  open,  but  hemorrhage 
was  controlled  by  gauze.  Recovered.  Immediate  Result.  Stiffness  and  sore  feeling  in  right 
side  of  the  head.  Ultimate  Result.  No  return  of  neuralgic  pain  ;  anaesthesia  less  than  was 
expected ;  complete  on  cheek  below  the  eye,  becoming  less  toward  the  ear  and  temple  ;  side 
of  nose  not  involved  except  at  lower  part ;  lips  and  chin  anaesthetic,  but  very  little  change 
In  skin  covering  the  lower  jaw  ;  mucous  membrane  of  nostril,  lips,  cheek,  and  tongue  anaes- 
thetic ;  temporal  and  masseter  muscle  atrophied  and  paralyzed  ;  no  paralysis  of  muscles  of 
soft  palate ;  paralysis  and  reaction  of  degeneration  in  corrugator  supercilii  and  frontalis  -r 
no  loss  of  sense  of  taste  on  side  operated  on. 

Case  XXIX.  (J.  T.  M.  Finney,  Johns  Hopkins  Hospital  Bulletin,  1893,  p.  91.)  Male,  aged 
63  ;  operation  September  7,  1893.  History  of  Disease.  Neuralgia  began  eleven  years  ago, 
suddenly,  over  and  in  the  eye  ;  has  had  attacks  at  intervals  since  then,  and  during  the  last 
three  years  they  have  become  more  severe.  Sensation  on  right  side  of  face  less  than  that  on 
the  left.  Skin  over  region  supplied  by  supiaorbital  branch  very  sensitive  ;  infraorbital  not 
so ;  area  of  anaesthesia  on  right  side  of  chin  over  region  of  mental  foramen.  Previous  Treat- 
ment Probably  (judging  from  a  scar)  the  infraorbital  nerve  had  been  resected.  Operation. 
Hartley's  operation  ;  same  difficulties  encountered  as  in  case  operated  on  September  7, 1893 ; 
they  were  treated  in  much  the  same  way.  Recovered.  Immediate  Result.  Obstinate  vomit- 
ing for  first  few  days.  Ultimate  Result.  No  pain  since  the  operation  ;  areas  of  anaesthesia 
essentially  the  same  as  in  the  other  case  (F.,  art.  47) ;  Muscular  anomalies  the  same  as  in 
other  case,  except  that  the  right  masseter  could  be  made  to  contract  to  a  very  strong  faradic 
current;  absolute  loss  of  taste  on  anterior  two-thirds  of  right  side  of  tongue. 

Case  XXX.  (J.  T.  M.  Finney,  Johns  Hopkins  Hospital  Bulletin,  1893,  p,  91.)  Male,  aged  69  ; 
operation  September  15, 1893.  History  of  Disease.  Neuralgia  followed  an  attack  of  grip  about 
three  years  ago ;  while  eating  a  severe  pain  came  on  in  right  side  of  root  of  tongue ;  this  did 
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not  last  long,  but  returned  frequently ;  from  three  to  four  months  ago  attacks  began  to  in- 
crease in  frequency  and  severity  ;  dementia  from  pain.  Lingual  branch  of  third  division  of 
right  side  affected.  Previous  Treatment.  Morphine  in  large  quantities.  Operation.  Hartley's 
method ;  no  attempt,  as  in  the  other  two  cases,  was  made  to  ligate  the  middle  meningeal 
artery,  but  it  was  plugged  with  Halsted's  gut  wool ;  the  ganglion  was  torn  out  with  its  root 
from  the  pons.    Death  seven  hours  after  the  operation. 

Case  XXXI.  (G.  R.  Fowler,  Medical  Record,  New  York,  1894,  xlv.  p.  745.)  Female,  aged 
45;  operation  August  10, 1893.  History  of  Disease.  Neuralgia  of  five  years'  standing  ;  duriug 
past  three  months  pain  had  greatly  increased  and  was  almost  constant ;  pain  on  right  side 
of  face.  Previous  Treatment.  Every  measure  of  treatment  had  been  tried  in  vain.  Operation. 
Hartley-Krause  operation ;  bleeding  from  the  diploe  was  very  profuse  before  the  flap  was 
turned  down ;  hemorrhage  from  the  middle  meningeal  at  the  foramen  spinosum;  the  first 
and  second  branches  of  the  nerve  were  accessible  and  divided  ;  about  an  eighth  of  an  inch 
of  the  second  was  resected  ;  venous  hemorrhage  occurred  before  the  wound  was  closed  ;  the 
third  branch  was  merely  cut.  Patient  was  in  a  bad  condition  when  she  left  the  table ;  death 
four  hours  later.  Remarks.  Because  of  an  anomalous  position  of  the  parts  the  ganglion  and 
the  third  branches  were  not  accessible. 

Case  XXXII.  (G.  R.  Fowler,  Medical  Record,  New  York,  1894,  xlv.  745.)  Male,  aged  42; 
operation  February  10,  1894.  History  of  Disease.  Intractable  neuralgia  of  left  side  of  face  for 
the  past  thirteen  years  ;  had  suffered  for  twelve  years-*ilmost  constantly ;  second  and  third 
divisions  affected.  Previous  Treatment.  An  exostosis  of  the  left  inferior  turbinated  bone  was 
removed ;  some  of  the  peripheral  branches  had  been  divided  without  result.  Morphine,  gr.  iij 
every  hour  or  two,  failed  to  give  even  temporary  relief.  Operation.  Hartley-Krause  method  ; 
before  making  the  incision  the  external  carotid  was  ligated  at  a  joint  just  above  the  facial 
and  occipital  arteries ;  portion  of  second  and  third  branches  was  removed ;  the  Gasserian 
ganglion  was  so  adherent  to  the  dura  that  it  could  not  be  removed  ;  hemorrhage  slight  or 
none.  Recovered.  April,  1896,  entirely  well.  Immediate  Result.  Morphine  habit  suddenly 
abandoned  ;  the  area  of  complete  anaesthesia  corresponded  quite  accurately  with  the  area  of 
previous  hyperalgesia,  and  the  area  of  lessened  sensation  corresponded  to  the  parts  to  which 
the  pain  radiated  before  the  operation  ;  no  pain  whatever  after  the  operation. 

Case  XXXIII.  (G.  R.  Fowler,  personal  communication.)  Male  aged  50,  German  ;  operation 
April  28, 1894.  History  of  Disease.  Began  to  suffer  from  left-sided  facial  neuralgia  six  years 
ago;  has  occasionally  been  free  from  pain  for  as  long  as  a  week  ;  has  become  a  morphine 
habitue ;  pain  is  most  severe  in  the  malar  region,  and  involves  the  whole  left  side  of  the  face 
and  jaw  ;  it  goes  up  over  the  temporal  region  Second  and  t  bird  branches  affected.  Previous 
treatment  negative.  Operation.  Hartley-Krause  operation ;  external  carotid  tied :  much 
bleeding  as  the  dura  was  raised  from  the  base  of  the  skull ;  hemorrhage  was  controlled  by 
iodoform-gauze  packing ;  a  flap  was  brought  up  and  temporarily  sutured.  May  1.  Wound  re- 
opened and  some  hemorrhage  recurred  as  the  brain  was  raised  ;  the  second  and  third  divi- 
sions of  the  fifth  nerve  were  recognized  and  divided  by  scissors  ;  bleeding  became  so  active 
as  to  prevent  removal  of  the  Gasserian  ganglion ;  iodoform-gauze  was  passed  down  to  the 
bleeding  point  and  the  ends  brought  out  at  the  lower  angle  of  the  wound  ;  it  was  closed  and 
the  usual  dressings  applied.  May  3.  Packing  was  removed  and  a  small  strip  of  gauze  left 
in  the  outer  part  of  the  wound  ;  suppuration  took  place.  The  patient  died  septic,  May  22, 
6.30  p.m. 

Case  XXXIV.  (Marchant  Gerard,  Contribution  a  l'etude  du  traitement  chirurgical  des 
neuralgies.  Thise  de  Paris,  1894,  80.)  Female,  aged  55  ;  operation  February  10, 1894.  History 
of  Disease.  Since  thirteen  years  of  age  has  had  migraine,  violent,  and  in  attacks  lasting  three 
or  four  days,  and  accompanied  by  ocular  trouble  ;  these  attacks  occurred  about  three  or  four 
times  per  month  ;  neuralgia  began  in  1880 ;  pains  excited  by  movement  of  the  jaw  started 
from  the  third  right  lower  molar,  and  thence  shot  to  the  articulation  ;  these  neuralgic  attacks , 
lasting  about  six  weeks  each,  came  intermittently,  fifteen  to  twenty  paroxysms  daily  ;  relief 
followed  the  first  operation  for  about  eight  months  ;  it  was  not  absolute,  but  the  paroxysms 
were  less  intense ;  from  August  to  November,  1893,  paroxysms  were  extremely  intense,  radi- 
ating from  the  mental  foramen  to  the  former  cicatrix  at  the  angle  of  the  jaw  ;  the  day  after 
the  second  operation  numerous  (ten)  paroxysms  occurred  ;  relief  with  occasional  paroxysms 
then  followed  until  January  1,  1894,  when  the  paroxysms  became  violent  and  continual. 
Third  branch  affected.  Previous  treatment,  November  15, 1892.  Jaw  trephined  over  point  of 
entrance  of  the  infradental  nerve,  and  8  cm.  exsected.  November  20, 1893,  mental  canal 
opened  and  the  nerve  resected  back  from  the  mental  foramen.  Operation.  Quenu's  method  ; 
the  temporal  bone  was  trephined,  the  inferior  maxillary  nerve  seized  and  drawn  forward, 
and  about  1  cm.  exsected.  Recovered.  Immediate  Result  Immediate  relief  from  pain  ; 
twitching  sensation  at  the  root  of  canine  tooth,  which  was  felt  before  the  operation,  still  per- 
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Bists  and  is  most  marked  when  the  patient  chews  ;  cedema  of  the  upper  lip  occurred  on  the 
second  day.  Ultimate  Result.  No  recurrence  of  pain  ;  twitchings  disappeared  ;  sensibility 
normal  over  the  skin  and  mucous  membrane  of  the  side  operated  on,  except  that  in  the 
temporal  region  ;  in  a  zone  limited  by  the  incision  there  is  anaesthesia.  Last  examination 
June  26.  4%  months. 

Case  XXXV.  (A.  G.  Gerster,  Medical  Record,  New  York,  1895,  xlvii,  803  ;  also  Medic&l  Timet 
and  Hospital  Gazette,  London,  1895,  xxii.  518.)  Male,  white;  operations  February  25,  1895, 
and  February  28,  1895.  History  of  Disease.  Neuralgia  for  past  nine  years  in  the  iniraorbital 
nerve  ;  relief  followed  the  first  operation  for  about  a  year ;  pain  recurred  again  after  second 
operation  ;  general  condition  of  patient  good  ;  lagophthalmos  and  shallow  corneal  ulcer  of 
eye  corresponding  to  site  of  former  operations.  Previous  treatment  1893.  Carnochan's  oper- 
ation was  performed  ;  a  year  later  the  entire  cicatrix  was  excised.  Operation.  Hartley's 
method  ;  the  skull  was  unusually  thick,  and  this  caused  considerable  delay;  the  dura  was 
torn,  rent  was  one  inch  long,  and  much  cerebro-spinal  fluid  escaped  ;  profuse  venous 
hemorrhage  occurred  when  the  third  division  of  the  nerve  was  liberated,  and  the  operation 
had  to  be  discontinued  ;  iodoform  packing  ;  wound  opened  again  on  third  day  and  appeared 
normal,  except  that  the  dura  at  the  side  of  the  rent  was  necrosed  ;  no  uncontrollable  hemor- 
rhage during  this  second  operation ;  dural  sheath  enveloping  the  second  and  third  nerves 
was  split  after  they  were  seized  in  silk  ligatures  ;  the  ganglion  could  not  be  evulsed,  so  was 
removed  piecemeal ;  necrosed  portions  of  dura  excised.  Died.  Immediate  Result.  Patient 
was  fully  conscious  and  painless  after  the  operation ;  later  delirium  occurred,  with  fever  and 
symptoms  of  encephalitis  ;  death  occurred  March  8,  1895.  Remarks.  The  autopsy  showed  no 
meningitis,  but  in  the  basal  portion  of  the  temporo-sphenoidal  lobe  corresponding  to  the 
deepest  part  of  the  wound-cavity  was  a  sharply-defined  focus  of  softening,  the  size  of  an 
English  walnut ;  it  involved  the  cortices,  and  contained  debris  of  brain  matter. 

Case  XXXVI.  (A.  G.  Gerster,  Annals  of  Surgery,  January,  1896,  p.  58.)  Female,  aged  34, 
white  ;  operation  July  27, 1895.  History  of  Disease.  Has  been  suffering  in  second  and  third 
branches  for  six  years.  Second  branch  has  been  excised  by  Losser's  method,  November, 
1894.  Operation.  Hartley-Krause  ;  second  branch  at  foramen  rotundum  reduced  to  a  thread ; 
ganglion  evulsed  ;  first  branch  not  touched ;  wound  drained  by  fillet  of  iodoform-gauze ; 
headache  for  several  days  present,  which  abated  after  withdrawal  of  the  drain  and  escape 
of  clear  and  yellow  serum.  Recovered.  Immediate  Result.  Pain  disappeared  promptly ;  a 
month  later  sensitiveness  had  returned  over  the  area  of  the  second  and  third  branches. 
Ultimate  Result.  Sensation  partially  re-established  in  first  and  second  branches,  March  27, 
1896.    Remarks.    Thinks  a  circular  saw  may  do  better  than  a  chisel. 

Case  XXXVII.  (F.  Hartley,  JS'ew  York  Medical  Journal,  1892,  lv.  317 ;  also  Annals  of  Ameri- 
can Surgery,  i.  p.  512.  Philadelphia,  1893.)  Male,  aged  46;  operation  August  15, 1891.  His- 
tory of  Disease.  In  1882  sharp  neuralgic  pain  to  left  of  the  symphysis  menti,  radiating  from 
that  spot  over  the  whole  left  side  of  the  face  and  head  ;  attack  lasted  eighteen  hours  ;  recur- 
rent attacks  frequent,  almost  constant ;  pain  not  even  temporarily  relieved  by  some  of  the 
former  operations;  facial  muscles  contract  spasmodically  from  thirty  to  forty  times  per 
minute ;  the  first  operation  (Wagner's  method)  gave  relief  for  four  or  five  weeks  ;  the  second 
gave  none.  Previous  Treatment.  In  September,  1884,  the  infraorbital  nerve,  with  Meckel's 
ganglion,  was  removed ;  aconitine  and  morphine  were  used,  and  then  (1886)  the  inferior 
dental  nerve  was  resected.  Operation.  Hartley's  operation ;  when  retracting  the  dura, 
because  of  imperfect  instruments,  the  third,  fourth,  and  sixth  nerves  were  somewhat  in- 
jured. Recovered.  Immediate  Result  Ptosis  of  the  left  upper  lid  appeared  and  double  vision, 
with  inability  to  move  the  eye ;  entire  freedom  from  pain  ;  area  of  anaesthesia  (August  24)  is 
in  diagram ;  other  anaesthetic  areas  were  on  the  left  side  of  the  mucous  membrane  of  the 
mouth,  of  both  the  upper  and  lower  jaws,  of  the  soft  palate,  of  the  anterior  two-thirds  of  the 
left  side  of  the  tongue,  of  the  left  conjunctiva  and  cornea,  and  of  the  left  nostril ;  complete 
paralysis  of  the  left  buccinator,  the  pterygoids,  and  frontal  part  of  the  left  occipito-frontalis ; 
almost  complete  paralysis  of  all  the  external  muscles  of  the  eye  ;  pupil  normal ;  ptosis.  Ulti- 
mate Result.  Entire  freedom  from  pain  ;  paralysis  of  the  pterygoids,  temporal,  and  masseter 
muscles  incommode  him  very  little ;  the  false  teeth  in  the  lower  jaw  before  operation  are 
in  quite  good  opposition  to  those  in  the  upper  jaw ;  protraction  and  retraction  of  the  jaw 
difficult,  but  elevation  and  depression  good  ;  paresis  of  the  third  nerve  has  disappeared,  as 
have  the  ptosis  and  double  vision  ;  last  examination  forty-five  days  later. 

Case  XXXVIII.  (Frank  Hartley,  personal  communication.)  Male,  aged  60,  white  ;  opera- 
tion March,  1895.  History  of  Disease.  Not  known  ;  continued  pain  in  all  branches  induced 
by  eating,  sneezing,  etc.  Second  and  third  branches  affected.  Medicinal  treatment.  Hart- 
ley's operation.  Recovered.  No  pain  April,  1896  ;  motion  unimpaired ;  sensation  of  formica- 
tion ;  effect  on  eye  good  ;  taste  diminished  to  acids. 
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Case  XXXIX.  (Frank  Hartley,  personal  communication.)  Male,  aged  43,  white ;  opera- 
tion April,  1895.  History  of  Disease.  Not  known  ;  continued  pain  in  all  branches  induced  by 
eating,  sneezing,  etc.  Second  and  third  branches  affected.  Medicinal  treatment.  Hartley's 
operation.  Recovered.  No  pain,  April  1, 1896  ;  motion  unimpaired  ;  sensation  of  formication  ; 
effect  on  eye  good ;  taste  diminished- to  acids. 

Case  XL.  (Frank  Hartley,  personal  communication.)  Female,  aged  50,  white;  operation 
June,  1895.  History  of  Disease.  Cause  not  known,  but  constant  pain  in  the  trigeminal  nerve, 
involving  three  branches,  not  the  auriculo-temporal.  Three  main  branches  affected.  Medi- 
cinal treatment.  Hartley's  operation.  Recovered.  Satisfactory,  no  pain ;  April,  1896,  no 
pain ;  motion,  unimpeded  ;  prickling  sensation ;  eyes  all  right ;  taste  diminished  on  the 
aide  to  acids. 

Case  XLI.  (Frank  Hartley,  personal  communication.)  Female,  aged  47,  white ;  operation 
June,  1895.  History  of  Disease.  Cause  not  known;  constant  pain  in  the  trigeminal  nerve, 
involving  three  branches,  not  the  auriculo-temporal.  Three  main  branches  affected.  Medi- 
-cinal  treatment.  Hartley's  operation.  Recovered.  Satisfactory,  no  pain  ;  April,  1896,  no 
pain  ;  motion  unimpaired ;  prickling  sensation  ;  condition  of  eye  all  right ;  taste  diminished 
on  side  to  acids. 

Case  XLII.  (V.  Horsley,  reported  by  Horsley,  Taylor,  and  Coleman,  British  Med.  Journ., 
1891,  ii.  pp.  1139, 1191,  1249.)  Male,  aged  60  ;  operation  November  15, 1888.  History  of  Disease. 
Worry  was  the  exciting  cause  of  the  neuralgia ;  the  left  second  division  and  supraorbital 
were  involved  prior  to  first  operation,  which  gave  no  relief  to  pain  in  the  left  upper  gum  ; 
the  second  operation  relieved  this  for  seven  months  after  the  operation  on  theiinferior  dental, 
the  entire  lett  second  and  third  divisions  were  involved ;  last  operation  undertaken  to 
relieve  this  last  recurrence ;  the  pain  had  lasted  seven  and  one-half  years  in  all.  Second 
and  third  divisions  affected.  Previous  Treatment.  All  the  teeth  had  been  extracted  ;  usual 
■drugs  and  opiates  in  large  doses ;  March  2,  1886,  removal  of  the  second  division  through 
the  antrum ;  April  16, 1886.  removal  of  the  posterior  palatine  nerve ;  December  21,  1887,  re- 
moval of  the  inferior  dental  and  lingual.  Operation.  Horsley's  method  ;  second  and  third 
•divisions  divided  intracranially.  Recovered.  Immediate  relief  from  pain.  Ultimate  Result. 
Eighteen  months  after  the  operation  there  was  a  return  of  pain  from  a  local  abscess  ;  after 
this  was  opened  the  pain  again  disappeared  and  has  not  yet  returned. 

Case  XLIH.  (V.  Horsley,  reported  by  Horsley,  Taylor,  and  Coleman,  British  Med.  Journ., 
London,  1891,  ii.  pp.  1139,  1191,  1249.)  Male,  aged  64  ;  operation  January  6, 1890.  History  of 
Disease.  For  seven  years  had  suffered  from  neuralgia,  affecting  at  first  the  left  second  and 
third  divisions :  the  first  operation  gave  relief  for  one  year  ;  the  pain  then  returned  in  the 
left  second  division ;  no  relief  from  second  operation  ;  pain  now  involved  the  second  and 
third  divisions  and  supraorbital ;  neuralgia  probably  due  primarily  to  cold.  Second  and 
third  divisions  and  supraorbital  branch  affected.  Previous  Treatment.  The  usual  drugs  had 
been  employed ;  August  7, 1888,  nerve  was  cut  in  infraorbital  canal ;  August  13, 1889,  removal 
of  inferior  dental  and  lingual.  Operation.  Horsley's  method  ;  "  removal  of  second  and  third 
divisions  inside  cranium."  Recovered.  Immediate  temporary  relief.  Ultimate  Result.  Re- 
currence of  pain  in  third  division  ;  dementia.  Remarks.  Patient's  brother  and  sister  are 
melancholic. 

Case  XLIV.  (V.  Horsley,  reported  by  Horsley,  Taylor,  and  Coleman,  British  Med.  Journ., 
London,  1891,  ii.  pp.  1139,  1191,  1249.)  Female,  aged  66 ;  operation  December  11,  1890.  History 
of  Disease.  Cold  and  cleaning  the  teeth  were  the  probable  causes  of  the  neuralgia ;  the  first 
operation  gave  relief  for  two  years,  but  pain  recurred  in  at  first  auriculo-temporal  nerve,  the 
only  branch  of  the  inferior  division  that  had  not  been  cut;  later  the  pain  involved  the 
stump  of  the  middle  division ;  patient  had  not  eaten  any  solid  food  for  months  ;  herpes  and 
swelling  of  the  lower  lip ;  pain  had  lasted  eight  years  in  all.  Auriculo-temporal  branch 
third  division  affected.  Previous  Treatment.  May  24, 1887,  a  portion  of  the  inferior  dental 
and  infraorbital  nerves  had  been  removed  ;  the  teeth  had  been  removed  and  the  usual 
drugs  employed.  Operation.  Horsley's  method  ;  the  root  was  avulsed  from  the  bulb  in  the 
pons.  Death  a  for  seven  hours  from  shock.  Remarks.  The  root  was  avulsed ;  the  respira- 
tion and  pulse  stopped  for  a  few  minutes,  but  soon  began  again. 

Case  XLV.  (W.  W.  Keen,  Trans.  Phila.  Co.  Med.  Soc,  1894.1  Male,  age  41 ;  operation  Octo- 
ber 18,  1893.  History  of  Disease.  In  1886,  without  any  previous  warning,  had  a  sudden 
attack  of  violent  pain  in  the  right  upper  jaw,  nearly  limited  to  one  tooth ;  pain  came  on 
during  a  meal ;  when  first  tooth  was  extracted  pain  involved  another,  and  so  on  until  three 
were  drawn,  only  one  of  which  was  unhealthy  looking ;  roots  dry  and  foramina  enlarged  ; 
some  necrosed  bone  was  removed  and  after  this  the  pain  ceased ,  except  for  occasional  sharp 
pain,  as  if  a  nerve  were  touched  at  the  site  of  one  of  the  extracted  teeth  ;  1881,  pain  felt  in 
infraorbital  region,  came  on  while  patient  was  washing  his  face ;  after  removing  several 
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teeth  the  pain  became  easier,  but  soon  became  intense  again ;  was  benefited  temporarily 
by  most  of  these  operations,  especially  by  one  in  1889,  in  which  the  third  division  of  the 
fifth  nerve  was  resected  at  the  foramen  ovale;  just  prior  to  operation  patient  was  having 
four  or  five  paroxysms  of  neuralgic  pain  per  day  ;  upper  part  of  face  so  sensitive  that  to 
touch  it  would  cause  violent  pain  in  the  lower  jaw,  although  the  inferior  dental  nerve  had 
been  resected  at  the  foramen ;  small  corneal  ulcer  on  right  eye,  Right  side  affected. 
Previous  Treatment.  Extraction  of  three  teeth  at  site  of  neuralgia ;  the  gum  was  cut  from 
the  bone  on  palatal  and  buccal  sides;  a  portion  of  the  bone  of  the  alveolar  margin  was 
removed  for  necrosis  ;  a  small  portion  of  the  infraorbital  nerve  was  excised  ;  upper  teeth 
were  extracted ;  infraorbital  nerve  resected  back  to  the  foramen ;  portion  of  jaw  expos- 
ing antrum  was  then  removed  ;  1888,  portion  of  second  division  on  affected  side  removed  ; 
in  1889  the  third  division  was  resected  at  the  foramen  ovale  ;  1890,  facial  artery  ligated 
and  entire  upper  jaw  excised ;  1891,  inferior  dental  canal  opened  and  nerve  removed  as 
far  back  as  the  foramen  ;  1893,  inferior  dental.  Operation.  Hartley-Krause ;  temporal 
artery  cut,  but  was  ligated :  external  table  divided  by  circular  saw ;  internal  by  chisel, 
which  at  post  terminus  suddenly  penetrated  skull  one-half  inch  ;  flap  quickly  turned 
down,  anterior  and  posterior  meningeal  found  to  be  ruptured  ;  they  were  ligated  ;  rent 
caused  by  chisel  and  dura  sewn  up  and  brain  (middle  lobe)  was  then  carefully  raised  ;  such 
hemorrhage  followed  that  wound  had  to  be  tamponed  without  removing  ganglion  ;  October 
21st  wound  was  reopened,  gauze  tampon  removed,  and  hemorrhage  not  now  so  severe  ; 
middle  meningeal  artery  and  second  and  third  divisions  of  nerve  exposed  ;  both  nerves 
were  cut,  traced  back  to  the  ganglion,  the  extradural  sac  opened.  Recovered.  Immediate 
Result.  The  aphasia  caused  by  packing  the  cranial  cavity  with  gauze  soon  disappeared ; 
intense  pain  in  head  at  first,  but  this  soon  diminished  ;  morphine  being  discontinued  great 
mental  depression  occurred ;  bromide,  strychnine,  and  sulphonal  afforded  no  relief,  but 
codeia  in  three-fourth-grain  doses  gave  great  relief  and  quieted  the  delusions  and  pain. 
Ultimate  Result.  Patient  absolutely  rational,  free  from  delusions  and  pain  ;  no  desire  for  mor- 
phine ;  eyes  remained  in  same  condition  as  prior  to  operation  ;  last  examination  four  months 
later. 

Case  XLVI.  (W.  W.  Keen,  Amer.  Journ.  Med.  Sciences,  January,  1896.)  Male;  operation 
June  18, 1894.  History  of  Disease.  Neuralgia  began  in  1886,  after  a  dentist  had  hammered 
gold  filling  into  a  tooth  so  hard  as  to  cause  great  pain  :  at  time  of  operation  patient's  face 
on  right  side  was  shrunken,  and  for  three  years  the  excruciating  neuralgic  pains  had  never 
left  him ;  the  right  eyeball  was  shrunken,  the  cornea  opaque  and  thickened,  and  the  eye 
utterly  useless.  Second  division  affected.  Previous  Treatment  Soon  after  neuralgia  began 
all  the  teeth  on  the  right  side  of  the  upper  jaw  were  removed  ;  in  1889  subcutaneous  neu- 
rotomy was  done  twice  ;  in  1890  polypi  were  removed  from  nostrils  and  parts  of  right  infra- 
orbital nerve  resected  three  times  ;  January,  1891,  right  carotid  was  tied,  and  in  same  year 
lens  of  right  eye  removed  for  glaucoma  ;  many  drugs  used  unsuccessfully.  Operation.  In  two 
stages,  first  step  on  June  18th  ;  Hartley-Krause  method  ;  osteoplastic  flap  in  temporal  region, 
of  horseshoe  shape,  one  end  of  incision  one  inch  in  front  of  ear,  other  end  one  inch  behind 
external  angular  process  ;  anterior  branch  of  the  middle  meningeal  was  in  a  canal  in  the  flap, 
and  torn  when  the  bone  was  bent  back  ;  it  was  ligated  with  silk  ;  on  lifting  the  tempero-sphe- 
noidal  lobe  the  hemorrhage  was  profuse  and  the  wound  was  packed  for  three  days  before 
ganglion  was  removed.  Recovered.  Immediate  Result.  June  21st,  between  first  and  second 
stages  of  the  operation  the  temperature  rose  to  102°  ;  day  after  gauze  was  removed  (June  21st) 
and  ganglion  destroyed  temperature  fell  to  99°  ;  the  patient  was  "  entirely  well  "  on  June 
31st.  Ultimate  Result.  At  no  time  has  there  been  a  spot  of  complete  anaesthesia  on  the  face ; 
when  last  heard  from  he  had  just  had  a  short  attack  of  pain  ;  eye  was  enucleated  July  3d  as 
a  cosmetic  operation  and  to  save  possible  involvement  of  other  eye  ;  operation  performed 
without  an  anaesthetic,  but  caused  slight  pain,  especially  when  optic  nerve  was  divided  ; 
last  examination  seventeen  months  later. 

Case  XLVII.  (W.  W.  Keen,  Amer.  Journ.  Med  Sciences,  January,  1896.)  Female,  aged  63  ; 
operation  February  20,  1895.  History  of  Disease.  On  December  25,  1882,  the  patient  fell, 
striking  the  nape  of  her  neck  on  the  edge  of  a  stone  step ;  a  month  later  she  began  to 
have  lancinating  pains  starting  above  left  mental  foramen  and  radiating  over  the  entire 
upper  and  lower  jaws  into  the  temporal  fossa,  sometimes  down  to  the  clavicle  and  into 
the  tip  of  the  tongue.  Previous  Treatment.  In  1889  portion  of  the  inferior  dental  nerve 
was  removed ;  the  pain  disappeared  from  the  lower  jaw,  but  later  returned  there  and 
in  the  tip  of  the  tongue  ;  February  23, 1892,  the  inferior  dental  and  lingual  nerves  removed 
by  trephining  ramus  (vertical)  of  the  jaw ;  November,  1893,  pains  recurred,  especially  near 
left  side  of  nose  and  left  cheek,  like  forked  lightning ;  large  part  of  left  cheek  hyper- 
aesthetic  ;  no  anaesthesia  in  spots.    Operation.  Hartley-Krause  method  ;  horseshoe  flap  three 
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inches  long  and  three  inches  wide  at  widest  part ;  in  lifting  the  temporo-sphenoidal  lobe  the 
middle  meningeal  was  torn  at  the  foramen  spinosum  ;  the  foramen  was  plugged  with  an 
Allis  dissector,  then  by  forefinger,  then  by  gauze  ;  dura  was  drawn  back  by  gentle  firm  trac- 
tion in  the  axis  of  the  second  and  then  of  the  third  divisions  of  the  nerve  till  the  ganglion 
was  uncovered  ;  it  was  isolated,  seized,  and  the  branches  then  cut.  Immediate  Result.  Tem- 
perature rose  rapidly  on  second  day,  and  patient  died  of  septic  meningitis  at  the  end  of  the 
week  ;  the  infection  was  undoubtedly  caused  by  an  assistant  placing  one  of  the  drills  in  his 
mouth  during  the  operation. 

Case  XLVIII.  (W.  W.  Keen,  Amer.  Journ.  Med.  Sciences,  January,  1896.)  Female,  aged  60  ; 
operation  May  23,  1895.  History  of  Disease.  For  the  past  five  years  she  had  been  a  typical 
sufferer  from  facial  neuralgia  ;  second  and  third  divisions  of  the  right  fifth  nerve  affected. 
Previous  Treatment.  Five  operaiions  had  been  performed  upon  these  two  divisions,  the  last 
one  being  a  division  of  both  branches  just  outside  the  foramina  ovale  and  rotundum. 
Operation.  Hartley-Krause  method ;  in  this  case  the  other  operations  by  this  surgeon,  the 
two  ends  of  the  incision  went  well  down  toward  the  zygoma  ;  profuse  hemorrhage  when  flap 
was  turned  down,  from  rupture  of  anterior  branch  of  middle  meningeal ;  it  was  secured  by 
catgut ;  when  the  temporo  sphenoidal  lobe  was  lifted  hemorrhage  was  so  great  that  the  part 
was  packed  with  three  hundred  and  twenty -two  square  inches  of  gauze  ;  May  26th,  wound 
reopened,  second  and  third  divisions  removed  and  ganglion  broken  up.  Recovered.  Imme- 
diate Result.  While  the  gauze  was  in  the  head  patient  seemed  drowsy,  temperature  100°-101° ; 
two  days  after  it  was  removed  temperature  became  normal ;  a  slight  discharge  has  continued 
from  two  points  in  the  wound  that  were  left  open  and  from  a  third  point  that  opened  spon- 
taneously ;  fragments  of  bone  have  been  discharged  ;  pain  did  not  cease  until  a  number  of 
-days  after  the  operation.  Ultimate  Result.  Has  remained  entirely  free  from  pain;  reported 
January,  1896 ;  at  that  date,  seven  months  alter  the  operation,  patient  was  free  from  pain. 
Remarks.  Central  portion  of  the  ganglion  tissue  removed,  was  normal,  but  outside  there  was 
inflammatory  infiltration  ;  neurilemma  thickened  with  infiltration  of  wound  and  spindle- 
cells  ;  no  change  in  axis-cylinders. 

CaseXLIX  (\V.  \V.  Keen,  Amer.  Journ.  Med.  Sciences,  January,  1896.)  Female,  aged  54  ;  ope- 
ration October  6,  1895.  History  of  Disease.  Twelve  years  previously  had  a  small  abscess  at  the 
root  of  a  lower  right  molar  ;  pain  followed  from  that  time,  at  first  only  in  inferior  dental  nerve; 
all  the  distribution  of  the  second  and  third  divisions  of  the  fifth  was  painful  (tic  douloureux) 
in  1891 ;  face  then  extremely  hypersesthetic ;  second  and  third  divisions  of  the  fifth  of  the 
right  side  affected.  Previous  Treatment.  All  the  teeth  were  removed,  and  drugs  used  with 
more  or  less  success;  April  29,  18S8,  one-half  inch  of  inferior  dental  nerve  was  removed ; 
eighteen  months  later  pain  returned,  involving  Superior  maxillary  ;  July  17, 1891,  trephine 
applied  at  same  point  as  before,  one  and  a  half  inches  of  the  nerve  (which  had  been  repro- 
duced and  was  thickened)  were  removed  ;  superior  maxillary  nerve  removed  well  back  into 
infraorbital  canal.  Operation.  Hartley-Krause  operation  ;  anterior  branch  of  middle  menin- 
geal was  torn  when  flap  was  turned  down  and  posterior  branch  had  been  divided  by  the 
chisel ;  dura  had  been  torn  by  chisel ;  posterior  branch  controlled  with  difficulty  ;  anterior 
branch  comparatively  easily  ;  dura  was  lifted  from  middle  fossa,  but  in  so  doing  the  middle 
meningeal  artery  was  torn  ;  profuse  hemorrhage  controlled  by  putting  curved  end  of  Allis's 
blunt  dissector  into  its  canal  and  replacing  by  gauze  ;  second  and  third  divisions  exposed  at 
their  foramina  ;  ganglion  could  not  be  avulsed  with  them,  for  they  both  tore  off;  most  of 
ganglion  then  removed  by  curette ;  cavernous  sinus  was  visible  and  avoidable  ;  relief  for  an- 
other eighteen  months.  Recovered.  Immediate  Result.  Three  days  later  the  gauze  which 
plugged  the  middle  meningeal  artery  was  removed  without  consequent  hemorrhage ;  wound 
healed  in  a  week  ;  on  third  day  eye  became  red  and  a  corneal  ulcer  began  to  develop ;  it 
broadened  and  deepened  in  spite  of  treatment,  but  ulcer  at  last  accounts  was  healing  dis- 
tinctly. Ultimate  Result.  No  pain  two  months  after  the  operation ;  corneal  ulcer  was  healing; 
last  examination  two  months  later. 

Case  L.  (W.  W.  Keen,  Amer.  Journ.  Med.  Sciences,  January,  1896.)  Male,  aged  33  ;  operation 
November  22,  1895.  History  of  Disease.  Five  years  before  he  had  had  diphtheria,  and  soon 
after  this  trigeminal  neuralgia  began  on  right  side  of  face  ;  at  first  attacks  were  about  once 
a  month,  but  "  increased  in  frequency  and  severity  until  September,  1894,  when  they  became 
almost  constant ;  "  the  most  tender  spot  in  the  face  is  at  angle  of  mouth,  and  conversation  is 
scarcely  possible ;  ocular  symptom  of  hypermetrophic  astigmatism,  2  D.  in  each  eye  ;  small- 
est movement  of  tongue  against  cheek  caused  great  paroxysmal  pain  ;  so  would  opening  the 
mouth ;  small  area  on  right  cheek  below  the  eye  was  totally  anaesthetic  to  touch  ;  site  of 
most  severe  pain  was  one  inch  posterior  to  mental  foramen  ;  pain  ameliorated  by  exsection 
of  one  and  a  half  inches  ot  necrosed  inferior  dental  nerve,  but  soon  recurred  and  was  now 
more  continual  and  intense  than  ever  before ;  right  iris  brown,  left  blue ;  all  three  divisions 
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of  the  fifth  nerve  affected  on  right  side.  Previous  Treatment.  March,  1895,  the  teeth  on  the 
right  side  of  upper  jaw  were  removed;  after  this  three  other  operations  were  performed, 
including  opening  of  the  antrum  and  removal  of  the  infraorbital  nerve  ;  in  all,  four  prior 
operations  were  performed  ;  medical  treatment  had  been  used,  but  gave  no  permanent  relief;, 
nerve  which  had  grown  again  was  again  resected  ;  he  had  contracted  morphine  habit  on 
account  of  the  suffering  Operation.  The  lids  were  stitched  together  ;  Hartley-Krause  opera- 
tion ;  the  anterior  branch  of  the  middle  meningeal  was  torn,  but  ligated  with  catgut ;  tem- 
poro-sphenoidal  lobe  was  raised  with  fingers,  but  great  hemorrhage  occurred  ;  cavity  packed 
a  few  moments  with  gauze  ;  when  it  was  removed  it  was  seen  that  the  blood  came  from  the 
middle  meningeal,  which  had  ruptured  at  the  foramen  spinosum ;  ligated  with  silk ;  the- 
dura  was  pushed  back  along  the  second  and  third  nerves  until  the  ganglion  was  revealed  ;. 
it  was  seized  with  haemostats,  the  two  branches  were  then  divided  at  their  foramina  and 
then  the  ganglion  was  twisted  until  its  root  tore  out,  and  the  ganglion  destroyed  by  Allis's 
dissector  and  a  sharp  spoon.  Recovered.  Immediate  Result.  Patient  complained  next  day  of 
frontal  headache,  temperature  had  risen  to  104°  ;  the  tampon  which  had  been  inserted  to 
control  the  hemorrhage  following  the  avulsion  of  the  ganglion  was  removed,  and  fever  and 
headache  soon  disappeared  ;  four  days  after  the  operation  the  stitches  in  the  lids  were  re- 
moved ;  eyeball  appeared  normal ;  in  twenty-iour  hours  signs  of  corneal  ulcer  began,  and 
on  sixth  day  edges  of  the  lids  were  freshened  (no  anaesthetic)  and  sewed  together  in  the  mid- 
dle ;  then  the  eye  was  again  exposed  ;  five  days  later  it  again  became  inflamed,  but  is  now 
improving.  Ultimate  Result.  On  the  sixth  day,  right  half  of  face  was  anaesthetic  to  touch 
and  pain  (including  tongue)  ;  sensation  dull  for  pain  on  the  left  side ;  perception  glow  ;  prick 
causes  slight  pain  ;  if  pricked  deeply  there  is  pain,  but  it  is  not  severe  ;  on  fifteenth  day  (last 
report)  the  right  side  was  anaesthetic,  the  left  side  had  normal  sense-perception  ;  eye  is  now 
improving  ;  taste  is  entirely  lost  to  all  forms  of  stimulation  upon  right  side  of  tongue  as  far 
back  as  root;  test  substances  were  salt  solution,  sugar  solution,  and  vinegar  ;  last  examina- 
tion fifteen  days  later.    Remarks.  Operation  lasted  two  hours. 

Case  LI.  ^W.  W.  Keen,  personal  communication.)  Male,  aged  76,  Irish,  white  ;  operation 
December  31, 1895.  History  of  Disease.  Twenty  years  ago  began  to  suffer  without  any  appar- 
ent cause  from  neuralgia  in  the  second  division  of  the  fifth  on  the  right  side  ;  nine  years  ago 
operation  on  the  infraorbital  nerve;  pain  returned,  and  three  years  ago  operation  upon  same 
nerve  ;  since  then  pain  has  returned.  Entire  fifth  nerve  affected  ;  pain  extends  to  forehead, 
cheek,  jaw,  and  tongue.  Operation.  Hartley-Krause ;  removal  of  Gasserian  ganglion ;  no 
pain  from  time  of  operation  ;  recovery  ten  days  later  ;  motion  unimpaired.  Remarks.  The 
eye  was  protected  for  the  first  four  days  by  suturing  the  lids,  and  over  them  for  a  week  or  ten 
days  by  Bullard's  method,  namely,  a  watch-glass  was  held  in  place  by  a  circular  piece  of 
adhesive  plaster  with  a  hole  in  the  centre  a  little  smaller  than  the  watch-glass ;  unfortu- 
nately in  this  case  from  circumstances  beyond  my  control,  though  the  other  investigations 
of  sensation  were  made,  the  notes  were  lost  and  hence  cannot  be  given. 

Case  LII.  (W.  W.  Keen,  personal  communication.)  Female,  aged  69,  American,  white  ; 
operation  January  24, 1896.  History  of  Disease.  Eighteen  years  ago  began  to  suffer  from  pain 
in  left  face  and  perverted  sensation  in  lower  second  molar  tooth,  which  was  extracted  ;  five 
years  ago  all  the  remaining  teeth  were  extracted  on  account  of  pain,  but  the  pain  has  re- 
mained ;  second  and  third  division  of  the  fifth  affected,  and  sometimes  in  the  first  divi- 
sion. Previous  Treatment.  Purgative  treatment  by  castor  oil,  from  one-half  ounce  to  two 
ounces  every  night  for  ten  nights,  without  good  result.  Operation.  Hartley-Krause;  removal 
of  Gasserian  ganglion ;  no  pain  from  time  of  consciousness  from  ether ;  recovery  ;  February 
14,  1896,  motion  slightly  impaired.  Remarks.  The  eye  was  protected  for  the  first  four  days 
by  suturing  the  lids,  and  over  them  for  a  week  or  ten  days  by  Bullard's  method,  namely,  a 
watch-glass  was  held  in  place  by  a  circular  piece  of  adhesive  plaster  with  a  hole  in  the 
centre  a  little  smaller  than  the  watch-glass ;  unfortunately  in  this  case  also  from  circum- 
stances beyond  my  control,  though  the  other  investigations  of  sensation  were  made,  the  notes 
were  lost  and  hence  cannot  be  given. 

Case  LIII.  (W.  W.  Keen,  personal  communication.)  Male,  American,  white ;  operation 
April  21,  1896.  History  of  Disease.  Never  recovered  consciousness  ;  died  on  third  day.  All 
branches  affected.  Medicinal  treatment.  Operation.  Removal  of  Gasserian  ganglion  ;  cavern- 
ous sinus  torn,  bleeding  promptly  arrested  by  tampon ;  hemiplegia  and  unconsciousness. 
Died  April  24, 1896. 

Case  LIV.  (Kerr,  Journ.  Amer.  Med.  Assoc,  Chicago,  1893,  xx.  181.)  History  of  Disease. 
Neuralgia  of  facial  nerve.    Operation.    Rose's  method  as  modified  by  Andrews.    Recovered. 

Case  LV.  (Fedor  Krause,  Arch.  f.  klin.  Chir.,  1892.  Bd.  47.  xl.  821-832 ;  also  Deutsche  Gesell- 
shaft,  f.  Chir.,  Bert.,  1892,  xxi.  pt.  2,  199,  210.)  Female,  white;  operation  February  23,  1892. 
History  of  Disease.    Severe  neuralgia  from  the  root  to  all  the  branches  of  the  nerve  (second 
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division) :  an  operation  was  performed  by  Volkmann  ;  no  relief;  some  relief  for  a  few  months 
after  second  operation,  with  no  disturbance  in  mastication  :  pains  then  recurred,  patient 
could  get  no  sleep,  and  morphine  was  soon  unable  to  relieve  the  pains  at  all.  Second  branch 
affected.  Previous  Treatment.  Volkmann  operated,  his  operation  not  stated  ;  Krause  then 
resected  the  second  branch  in  the  sphenomaxillary  fossa,  following  Kronlein's  method  as 
modified  by  Salzer ;  when  the  pain  recurred  after  this  operation  recourse  was  had  to  elec- 
tricity :  systematically  employed  injections  of  methylene-blue,  morphine,  and  various  other 
drugs  ;  no  benefit  from  these.  Operation.  Krause  method  ;  Wagner  Wolff  flap ;  the  second 
branch  was  exsected  from  the  Gasserian  ganglion  to  the  foramen  rotundum.  Recovered. 
Immediate  Result.  Slight  hemorrhage  and  slight  shock,  which  disappeared  in  twenty-four 
hours ;  immediate  relief  from  pain  ;  no  recurrence  of  pain  ;  suppuration  and  finally  loss  of 
eye  on  side  operated  on ;  last  examined  September  8, 1892. 

Cask  LVI.  (F.  Krause,  Deutsche  med.  Wochenschr.,  1893,  xix.  p.  344.)  Male,  aged  64;  oper- 
ation December  3  and  8,  1892.  History  of  Disease.  Neuralgia  for  thirteen  years  ;  relieved  for 
one  year  by  Langenbeck's  operation ;  pains  appeared  two  or  three  times  a  day  and  lasted  for 
two  hours ,  occasional  attacks  at  night.  Second  branch  on  left  side  affected.  Previous  Treat- 
ment In  1884  Agnew  performed  Langenbeck's  operation  ;  injections  into  the  lips  after  the 
Vienna  method  gave  temporary  relief.  Operation.  Krause's  operation  ;  second  branch  ex- 
sected from  Gasserian  ganglion  to  foramen  rotundum  Recovered.  Immediate  Result.  Pain 
disappeared  gradually  and  after  a  few  days  had  entirely  disappeared  ;  no  recurrence  of  pain, 
last  examined  March  8,  1893. 

Case  LVII.  (F.  Krause,  Deutsche  med.  Wochenschr.,  1893,  xix.  p.  341.)  Female,  aged  68 ; 
German,  white ;  operation  January  31,  1893.  History  of  Disease.  Pain  in  left  cheek  since 
summer  of  1873  of  increasing  intensity  ;  relieved  for  one  year  by  first  operation,  and  for  no 
appreciable  time  by  second  one  ;  after  1883  pains  became  intense,  increasing  insomnia,  ina- 
bility to  speak  or  masticate,  and  was  much  emaciated  at  time  of  last  operation ;  pains 
extended  into  neck.  Third  branch  at  first  affected  ;  all  three  branches  later  on  left  side. 
Previous  Treatment.  Inferior  alveolar  nerve  "cut"  in  1880;  third  branch  cut  in  1883;  vari- 
ous drugs  were  used,  what  they  were  or  their  effects  (probably  unsatisfactory)  not  stated. 
Operation.  Krause's  method ;  Wagner- Wolff  flap ;  second  and  third  branches  and  Gasserian 
ganglion  removed.  Recovered.  Immediate  relief  from  pain ;  patient  left  her  bed  on  seventh 
day.  No  recurrence  of  pain  ;  nearly  complete  anaesthesia  on  left  side  of  face  ;  sensibility  of 
ear  intact ;  thermic  sense  in  tongue  impaired  ;  heat  and  cold  not  perceived  so  definitely  as 
on  other  side  of  tongue  ;  paralysis  of  masseter  and  temporal  muscles  ;  conjunctivae  and  cor- 
nea on  left  side  insensible ;  cornea  clear,  no  conjunctivitis  or  keratitis  ;  motion  of  eye  and 
vision  normal ;  sensibility  of  taste  on  left  side  reduced  for  acid  and  bitter  substances  and  gal- 
vanic current,  but  the  sense  is  still  distinct ;  last  examined  March  6, 1893. 

Case  LVIII.  (F.  Krause,  Arch.f.  klin.  Chir.,  Berlin,  1895, 1.  494.)  Female,  aged  48;  opera- 
tion April  29,  1893.    Recovered. 

Case  LIX.  (F.  Krause,  Arch.  f.  klin.  Cliir.,  Berlin,  1895, 1.  494.)  Male,  aged  55  :  operation 
May  30, 1893.    Recovered. 

Case  LX.  (F.  Krause,  Arch.  f.  klin.  Chir.,  Berlin,  1895,  1.  494.)  Male,  aged  72 ;  operation 
November  3, 1893.    Death  from  shock. 

Case  LXI.  (F.  Krause,  Arch.f.  klin.  Chir.,  Berlin,  1895, 1.  494.)  Female,  aged  71 ;  operation 
September  19, 1894.    Recovered. 

Case  LXII.  (F.  Krause,  Arch.f.  klin.  Chir.,  Berlin,  1895, 1.  494.)  Female,  aged  36  ;  operation 
November  29, 1894.    Recovered. 

Case  LXIII.  (F.  Lange,  New  York  City,  personal  communication.)  Male,  aged  64,  German 
Jew ;  operation  October  11,  1893.  Died  October  16,  1893.  History  of  Disease.  Free  hemor- 
rhage during  operation :  forceps,  by  which  bone  was  partly  cut  away,  broke,  and  broken  part 
was  hurled  into  cerebral  substance ;  very  thick  cranium ;  dura  so  intimately  adherent  to 
base  of  skull  that  separation  was  impossible  without  several  tears ;  tamponade  with  inten- 
tion to  continue  operation  on  the  next  day ;  patient  became  hemiplegic  on  same  side, 
and  was  partly  unconscious,  but  in  tolerably  good  condition  for  first  three  to  four  days,  when 
suddenly  1  neumonia  involving  almost  one  entire  lung,  probably  due  to  impaired  deglutition, 
lighted  up  ;  patient  aied  from  oedema  of  lungs ;  second  and  third  branches  affected.  Previous 
Treatment.  The  third  branch  had  been  exsected  two  years  before  below  the  base  of  skull  by 
Luecke  Lossen's  osteoplastic  operation ;  Thiersch's  evulsion  for  severe  neuralgia  with  epi- 
leptiform convulsions ;  patient  was  free  from  attacks  about  one  and  a  half  years ;  they 
returned  with  same  character.  Remarks.  The  skull  was  opened  by  horseshoe  incision  on 
rignt  side  (Hartley-Krause).  At  the  autopsy  extensive  chronic  pachymeningitis  was  found  ; 
ganglion  Gasser.  hardly  detachable,  fibrous  ;  extensive  calcareous  deposits  in  falx  cerebri,  one 
as  big  and  thick  as  a  middle-sized  oyster  ;  no  intracranial  hemorrhage  on  opposite  side  to 
explain  hemiplegia  on  side  of  operation. 
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Case  LXIV.  (E.  Lanphear,  Internal.  Journ.  of  Surgery,  N.  Y.,  1892,  v.  143.)  Male,  aged  54; 
operation  before  April  26,  1892.  History  of  Disease.  Neuralgia  of  right  side  of  face  for  past 
eighteen  years,  progressively  becoming  worse ;  branches  of  right  side  affected.  Previous 
Treatment.  Had  employed  all  the  coal-tar  derivatives,  anodynes,  morphine,  quinine,  hyos- 
cyamine,  and  had  had  his  teeth  extracted.  Operation.  Rote's  method.  Recovered.  Imme- 
diate Result.  Absolute  freedom  from  pain  ;  gain  in  weight  of  ten  pounds  during  his  two 
weeks'  stay  at  the  hospital ;  suppurative  conjunctivitis,  but  this  was  cured  in  about  five  days ; 
no  return  of  pain  ;  last  examination  thirteen  days  later. 

Case  LXV.  (C.  McBurney,  Hartley's  article  in  Annals  of  Surgery,  Phila.,  1893,  i.  516,  Cases 
3  and  5.)  Female,  aged  64  ;  operation  July  27,  1892.  History  of  Disease.  For  fourteen  years 
has  had  paroxysmal  neuralgia  of  face  ;  during  past  five  years  has  increased  in  intensity , 
ptosis  of  left  eye  and  lacrymation,  increased  by  paroxysms  of  pain  ;  all  three  branches 
affected.  Operation.  Hartley's  method;  the  ganglion  was  not  removed;  "the  second  and 
third  divisions  were  cut  and  the  ends  separated  as  much  as  possible."  Recovered.  Imme- 
diate Result.  Ptosis  of  left  eye  for  one  week  after  the  operation  ;  no  pain ;  no  return  of  pain ; 
last  examination  seventeen  days  later. 

Case  LXVI.  (C.  McBurney,  Hartley's  article  in  Annals  of  Surgery,  Phila.,  1893,  i.  p.  519.) 
Male,  aged  51,  Frenchman  ;  operation  December  9, 1892.  History  of  Disease.  For  eight  years 
had  had  neuralgia  ;  for  past  few  months  it  was  paroxysmal  and  shooting  in  character,  the 
pains  lasting  one  or  two  minutes  ;  referred  to  forehead,  down  side  of  nose,  and  to  upper  lip 
of  the  left  side  ;  after  second  operation  pain  soon  became  continuous,  involving  the  cheek, 
left  half  of  tongue,  infraorbital  and  supraorbital  region,  and  scalp  as  far  back  as  to  the  ear  and 
the  median  line ;  acute  exacerbation  of  pain.  Previous  Treatment.  January  9,  1891,  supra- 
orbital nerve  stretched  and  one  and  one-half  inches  excised  ;  January  19, 1891,  resection  of 
infraorbital  nerve.  Operation.  Hartley's  method  ;  a  small  portion  of  the  second  and  third 
divisions  was  excised  ;  ganglion  not  removed.  Recovered.  Immediate  Result.  Pain  disap- 
peared ;  slight  ptosis  and  internal  strabismus ;  ptosis  almost  completely  disappeared ;  last 
examination  twelve  days  later. 

Case  LXVII.  (Willy  Meyer,  New  York.)  Male,  aged  30,  German  ;  operation  May  28, 1894. 
History  of  Disease.  Brain  abscess  involving  entire  right  temporal  lobe  ;  at  time  of  operation 
hemorrhage  at  foramen  rotundum  ;  tamponade ;  secondary  suture  of  wound  after  forty-eight 
hours  (without  drainage)  with  catgut;  stitch  abscesses ;  wound  healed  slowly;  left  hospital 
(against  doctor's  advice),  with  wound  firmly  closed,  August  9th  ;  had  before  complained  of 
headaches ;  once  only  had  temperature  up  to  104°  F.  for  two  days ;  otherwise  normal ;  re- 
entered August  16th ;  suddenly  dropped  dead  August  28th  ;  second  and  third  branches 
affected;  twice  operated  from  outside  abroad.  Operation.  Thin  bone-flap  operation  ;  flap 
cut  out  with  chisel ;  when  replacing  flap  hemorrhage  from  a  branch  of  meningeal  media  ; 
tied  ;  immediate  relief  ot  all  pain  ;  neuralgia  never  returned  ;  for  about  six  weeks  no  sensa- 
tion whatever  in  the  parts  involved,  then  it  came  back  slowly.  Died  three  monhs  after 
operation. 

Case  LXVIII.  (J.  B.  Murphy,  personal  communication.)  Female,  aged  51,  Irish,  white; 
operation  December  26, 1895.  No  history  of  disease  could  be  given  :  orbital  and  superior  and 
inferior  maxillary  branches  affected.  Medicinal  treatment.  Operation.  Hartley-Krause  ; 
ganglion  removed.  Recovered.  Immediate  Result.  Relief  of  pain  ;  anaesthesia  of  all  of 
area  supplied  by  nerve ;  May  10th,  relief  the  same  as  primary;  taste  perfect.  Remarks.  The 
patient  was  about  in  two  weeks  after  the  operation. 

Case  LXIX.  (J.  B.  Murphy,  personal  communication.)  Male,  aged  62,  Dutch  ;  operation 
about  April  20,  1896.  History  of  Disease.  Not  known  ;  superior  and  inferior  maxillary 
branches  affected:  Medicinal  treatment.  Operation.  Hartley-Krause;  ganglion  removed. 
Recovered.  Immediate  Result.  Relief  from  pain ;  anaesthesia  of  all  of  area  supplied  by 
nerve  ;  taste  perfect.    Remarks.    The  patient  was  about  in  two  weeks  after  the  operation. 

Case  LXX.  (William  Perrin  Nicolson,  Atlanta,  Ga.,  personal  communication.)  Female, 
aged  62,  American,  white.  History  of  Disease.  Inveterate  neuralgia  of  the  superior  and 
inferior  maxillary  divisions ;  trifacial ;  intense  hyperaesthesia  of  the  mouth  and  tongue,  with 
frequent  spasms  of  the  facial  muscles  ;  the  pain  in  the  tongue  was  perhaps  the  most  com- 
plained of.  Superior  and  inferior  maxillary  branches  affected.  Previous  Treatment.  Noth- 
ing except  medical ;  patient  was  unwilling  to  undergo  any  operation  that  was  of  doubtful 
permanency.  Hartley's  operation.  Died.  Immediate  Result.  Apparent  anaesthesia  over  the 
areas  of  distribution,  though  the  condition  of  the  patient  rendered  investigation  of  this  un- 
certain. Remarks.  I  encountered  in  this  case  a  skull  half  an  inch  thick,  with  the  middle 
meningeal  running  in  the  bone  ;  hemorrhage  terrific  ;  the  section  of  the  bone-flap  required 
one  hour  on  account  of  the  hemorrhage  ;  the  fossa  was  very  deep  and  difficult  to  get  at ;  alto- 
gether the  operation  was  the  worst  surgical  procedure  in  which  I  have  engaged  for  a  long 
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time  ;  the  patient  got  off  the  tahle  iu  good  condition,  but  did  not  do  well ;  died  of  exhaustion 
apparently  ;  on  account  of  the  hemorrhage  it  was  necessary  to  have  gauze  packing,  which 
was  removed  on  the  third  day,  perfectly  sweet  and  fresh  ;  no  evidence  of  any  meningitis  or 
cerebritis;  patient  died  on  the  fourth  day;  this  case  is  apparently  very  much  like  one 
reported  by  Dr.  Gerster  with  fatal  results  ;  has  not  been  previously  reported ;  I  am  sure  this 
is  the  only  case  yet  operated  upon  in  this  section. 

Case  LXXI.  (Novaro,  Journ.  de  Med.  Chir.  et  Phann.,  Brux.,  1891-(1892).  p.  563.)  Male, 
aged  68 ;  operation  1891.  History  of  Disease.  Neuralgia  for  eight  years ;  had  not  been  allevi- 
ated by  the  previous  treatment.  Second  and  third  branches  affected.  Previous  Treatment. 
Electricity,  various  drugs,  resection,  and  elongation  of  the  peripheral  branches.  Operation. 
Novaro's  method  (after  Rose);  a  V-shaped  incision  was  used  ;  the  ganglion  was  destroyed 
piecemeal,  the  object  being  to  avoid  injury  to  the  antero-internal  part  of  the  ganglion,  be- 
cause it  was  supposed  to  be  the  trophic  centre  of  the  eye.  Recovered.  Immediate  Result. 
The  pains  have  not  returned ;  the  area  of  innervation  of  the  first  branch  of  the  trigeminus 
has  normal  sensation  ;  eye  perfectly  healthy  and  has  not  suffered  at  all ;  last  examination 
forty-five  days  later. 

Case  LXXIa.  (H.  M.  A.  O'Hara,  Australian  Med.  Journ.,  1893,  p.  513.)  Female,  aged  66; 
operation  June  27,  1893.  History  of  Disease.  For  the  past  five  years  has  had  excruciating 
pain  in  the  left  side  of  the  face  ;  the  pain  commenced  at  a  point  midway  between  the  left  eye 
and  ear,  thence  radiated  toward  the  temporo-maxillary  articulation,  and  disappeared  in  the 
neighborhood  of  the  angle  of  the  jaw  ;  paroxysms  gradually  becoming  more  frequent ;  the 
pain  also  affects  the  upper  jaw  and  the  left  side  of  the  tongue,  with  a  feeling  as  if  the  parts 
were  scalded.  Previous  Treatment.  Had  been  under  treatment  of  the  specialists  and  taken 
different  kinds  of  medicines  for  the  past  five  years ;  teeth  had  been  extracted  from  both 
jaws;  hypodermics  of  morphine  have  lost  their  effect.  Operation.  Rose's  method  somewhat 
modified.  Recovered.  Immediate  Result.  Freedom  from  pain ;  zygoma  necrosed  and  had 
to  be  removed.  Ultimate  Result.  No  return  of  pain ;  anaesthesia  is  very  well  marked,  espe- 
cially on  the  conjunctiva,  the  side  of  the  face,  and  the  tip  of  the  tongue  ;  anaesthesia  of  the 
cornea ;  last  examination  fifteen  days  later. 

Case  LXXII.  (R.  Park,  Medical  News,  Philadelphia,  1893,  lxii.  183 ;  also  Tra7is.  American 
Surg.  Assoc,  1893,  xi.  238.)  Female,  aged  52 ;  operation  July  11,  1892.  History  of  Disease. 
Neuralgic  trouble  began  four  years  ago  in  the  infraorbital  region  of  the  right  side ;  pains 
spasmodic  ;  her  teeth  had  been  extracted  many  years  before  the  attacks  began  ;  the  entire 
right  side  of  the  face  involved,  and  discomfort  even  to  the  occipital  region.  Morphine  habit. 
Operation.  Rose's  method.  H-shaped  incision  ;  a  chisel  and  small  burr  trephine  were  used  , 
after  destroying  the  Gasserian  ganglion  by  curetting,  the  second  branch  was  drawn  out  of 
its  canal,  and  it  and  Meckel's  ganglion  were  wounded  ;  hemorrhage  was  annoying,  though 
not  serious ;  incision  over  the  supraorbital  notch  and  nearly  two  inches  of  the  first  branch 
withdrawn  ;  hemorrhage,  after  section  of  the  coronoid  process,  was  arrested  by  tampon  for 
some  minutes  j  the  small  meningeal  artery  was  wounded  by  the  trephine.  Recovered.  Im- 
mediate freedom  from  pain  ;  pain  remained  absent ;  great  limitation  of  the  jaw  on  the 
previously  painful  side  ;  patient  was  last  seen  in  the  winter  of  1892-3. 

Case  LXXIII.  (R.  Park,  Trans.  American  Surg.  Assoc,  1893,  xi.  239 ;  also  Med.  News,  Phila- 
delphia, 1893,  lxii.  183.)  Male,  aged  62;  operation  October  8,  1892.  History  of  Disease. 
Neuralgia  of  first  and  second  branches  and  occasionally  of  third  ;  has  lasted  five  years  and 
is  intractable  ;  never  free  from  pain  ;  movements  of  right  eyelid  irregular  and  incomplete  ; 
extreme  emaciation  ;  has  several  times  attempted  suicide  ;  cornea  of  right  eye  opaque  and 
its  integrity  impaired ;  morphine  habit.  First,  second,  and  third  branches  of  right  side 
affected.  Operation.  Rose's  method  ;  same  operation  throughout  as  in  other  cases  except  that 
the  common  carotid  was  tied  before  the  operation.  Recovered.  Immediate  relief  from  pain ; 
opiates  disused  ;  last  examination  ten  days  later. 

Case  LXXIV.  (C.  Parkhill,  Med.  News,  Sept.  16,  1893,  vol.  ii.  p.  319.)  Female,  aged  63 ; 
operation  Sept.  4, 1892.  History  of  Disease.  Eight  years  ago  first  division  of  left  side  began  to 
be  seat  of  pain  ;  later  the  second  and  then  the  third  were  involved  ;  relief  for  five  months 
each  after  first  operation  and  second  one;  third  operation  gave  no  relief;  left  side  of  face 
extremely  sensitive  to  touch  ;  no  area  of  anaesthesia,  though  some  spots  are  partially  so  ;  no 
paralysis  ;  pains  seem  to  begin  in  the  inferior  maxillary  nerve  and  radiate  from  it.  All  three 
branches  affected.  Previous  Treatment.  Eignt  years  ago  the  second  division  was  excised  at 
its  exit  from  the  infraorbital  foramen ;  later  all  three  divisions  were  excised  at  their  points 
of  exit ;  third  operation,  similar  to  the  first  one,  was  performed  on  second  division  ;  morphine 
habit  and  chloroform  inhalations  almost  constantly  when  awake.  Operation.  Rose's  method ; 
the  ganglion  could  not  be  seen,  but  it  was  scraped  away  with  a  small  curette ;  the  zygoma 
was  not  wired  in  place,  but  set  perfectly  satisfactorily.  Recovered.  Immediate  Results. 
Am  Surg  3 
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Pain  completely  relieved  ;  morphine  could  be  almost  entirely  dispensed  with  ;  not  the 
slightest  return  of  pain  ;  last  examination  ten  months  later. 

Case  LXXV.  (Quenu,  Oaz.  de  Hop.,  Paris,  1894,  p.  38.)  Male.  History  of  Disease.  Neural- 
gia ;  the  first  operation  had  relieved  it  for  fourteen  months.  Third  branch  affected.  Previous 
Treatment.  February,  1891,  third  branch  was  divided  by  the  method  of  Horsley,  extra- 
cranially.  Operation.  QuSnu's  method  ;  operation  lasted  an  hour  and  fifteen  minutes :  no 
loss  of  blood ;  third  branch  only  attacked.  Recovered.  Immediate  absolute  relief  from 
pain.  Remarks.  At  the  second  operation  it  was  found  that  by  the  first  operation  all  the 
branches  or  filaments  of  the  nerve  had  not  been  cut. 

Case  LXXVI.  (Joseph  Ransohoff,  personal  communication.)  Male,  aged  50,  American, 
white  ;  operation  November,  1895  History  of  Disease.  Intractable  neuralgia  of  second  and 
third  divisions  of  (left  side)  fifth.  Second  and  third  branches  affected.  Previous  Treatment. 
Neurectomy  of  infraorbital  branch  four  months  before  excision  of  Gasserian  ganglion. 
Operation.  Horsley's  excision  of  Gasserian  ganglion  ;  hemorrhage  excessive.  Death  from 
shock  in  thirty-six  hours. 

Case  LXXVII,  (M.  H.  Richardson,  Boston  Med.  and  Surg.  Journ.,  1894,  cxxxl.  429.) 
Female,  aged  63  ;  operation  August  15, 1894.  History  of  Disease.  Has  suffered  from  neuralgia 
for  about  fifteen  years ;  onset  gradual,  but  of  late  years  the  pain  has  been  almost  continuous ; 
at  first  confined  to  lower  jaw  on  left  side,  pains  have  occasionally  spread  into  the  temple ;  no 
pain  in  the  teeth  or  supra-  or  infraorbital  regions  ;  relief  (complete)  followed  the  first  opera- 
tion for  about  a  year  and  a  half.  Previous  Treatment.  June  26, 1891,  the  second  and  third 
divisions  were  avulsed  at  their  foramina  of  exit.  Operation.  Horsley's  method  ;  the  poste- 
rior branch  of  the  middle  meningeal  was  cut ;  hemorrhage  was  excessive,  but  at  last  was 
controlled ;  the  dura  was  greatly  lacerated  in  removing  the  trephine  button ;  root  of  gan- 
glion cut  with  blunt-pointed  scissors  ;  then  the  ganglion  was  avulsed  ;  hemorrhage  resulted, 
but  was  controlled  by  letting  the  brain  rest  in  its  normal  position.  Recovered.  Immediate 
Result.  Convalescence  normal ;  union  by  first  intention  ;  slight  aphasia  (amnesic);  numbness 
in  distribution  of  branches  of  fifth  nerve,  including  forehead  and  conjunctiva ;  moderate 
injection  of  conjunctival  vessels  of  left  eye  ;  jaw  opens  enough  to  almost  admit  two  fingers  ; 
eye  partially  closed  (on  left),  lid  swollen  and  drooping ;  mouth  somewhat  asymmetrical ;  all 
movements  of  lips  perfect ;  no  pain  since  operation. 

Case  LXXVIII.  (M.  H.  Richardson,  personal  communication.)  Female,  aged  58,  white; 
operation  August  9,  1895.  History  of  Disease.  Pain  in  lace  beginning  eight  years  ago ;  fifteen 
years  ago  she  suffered  pain  in  one  toe,  which  is  referred  to  a  diseased  nerve.  All  branches 
affected.  Previous  Treatment.  Three  years  ago  the  second  and  third  divisions  of  the  fifth 
nerve  were  removed  at  their  foramina  of  exit  from  the  skull ;  pain  was  mitigated  for  three 
months  by  the  operation,  but  has  recurred  ;  pain  was  complained  of  in  the  second  and  third 
divisions.  Operation  Hartley-Krause  operation ;  the  dura  was  opened  by  free  incision  ;  a 
large  quantity  of  clear  fluid  escaped ;  the  Gasserian  ganglion  was  divided  and  removed 
together  with  the  second  and  third  divisions.  Recovered.  Immediate  Residt.  Absolute  free- 
dom from  pain  ;  last  observation  made  nine  months  after  operation.  Ultimate  Result.  Right 
half  of  the  forehead  does  not  move  and  remains  smooth  ;  anaesthesia  over  considerable  areai; 
at  the  edge  of  the  area  of  anaesthesia  there  is  perverted  sensation  ;  the  side  of  the  tongue  is 
anaesthetic,  and  she  has  lost  taste  there  lor  salt  and  sugar ;  the  motor  oculi  was  injured  ; 
apparently  following  the  operation  the  third  nerve  was  paralyzed  ;  October  15, 1895,  move- 
ment of  both  eyes  normal ;  cornea  clear,  no  inflammatory  trouble  whatever. 

Case  LXXIX.  (J.  B.  Roberts,  Trans.  Phila.  County  Medical  Society.  Phila.,  1892,  xiii.  490, 492.) 
Male,  aged  76 ;  operation  November  19,  1892.  History  of  Disease.  Neuralgia  extremely  severe, 
and  only  temporarily  benefited  by  the  operations  prior  to  final  one  ;  the  first  one  gave  relief 
for  a  year ;  the  ligation  of  the  artery  (about)  for  three  weeks.  Second  and  third  branches 
affected.  Previous  Treatment.  Supra-  and  infraorbital  nerves  removed  at  their  foramina ; 
cicatrix  was  opened  one  year  later  ;  primitive  carotid  tried  one  year  before  final  operation. 
Operation.  Hartley's  method  ;  the  second  division  was  cut  before  the  ganglion  was  reached, 
so  this  (i.  e.,  the  ganglion)  had  to  be  left  in  place;  the  divided  end  of  the  second  division  was 
turned  on  itself  and-tucked  back  into  its  canal.  Recovered.  Immediate  Result.  Patient  ex- 
perienced no  pain,  but  had  some  queer  sensation  in  the  infraorbital  region  that  he  had  had 
after  ligation  of  the  primitive  carotid  ;  no  shock.  Ultimate  Result.  Has  no  neuralgic  pain, 
but  occasionally  has  an  "  ugly  feeling"  in  the  cheek  ;  dull  headache,  probably  due  to  the 
manipulation  of  the  brain ;  slight  aphasia.  Remarks.  March,  1896,  patient  has  occasional 
slight  pain  in  side  of  face. 

Case  LXXX.  (Robson  Mayo,  Oaz.  Med.  di  Torino,  1895,  xlvi.  No.  49,  p.  961.)  Male,  aged 
60 ;  operation  February  4,  1893.    Had  neuralgia.    Operation.    Horsley's  method ;  the  third 
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branch  was  resected  as  far  as  the  foramen  ovale  ;  immediate  relief ;  no  recurrence  of  pain. 
Recovered 

Case  LXXXI.  (E.  J.  A.  Rodgers,  case  reported  by  Eskridge  and  Rodgers  in  The  Amer.  Journ. 
of  Med.  Sci.,  Philadelphia,  1895,  ex.  63-68.)  Male,  aged  45,  Irish ;  operation  May  23,  1893. 
History  of  Disease.  Scurvy  fifteen  years  before  operation  ;  from  18S3  to  1885  rheumatism ;  in 
February,  1885,  there  was  an  especially  severe  attack  of  rheumatism  ;  in  March  pain  began 
in  right  inferior  dental,  and  in  1889  the  superior  dental  was  involved.  Second  and  third 
branches  of  right  side  affected.  Previous  Treatment.  All  the  teeth  were  extracted,  but  this 
intensified  the  pain ;  a  part  of  the  right  inferior  dental  nerve  was  excised  from  the  dental 
canal.  Operation  attempted  under  chloroform  on  May  21st,  but  after  face  flap  was  made 
operation  had  to  be  postponed  because  of  cyanosis,  etc.  May  23d  Rose's  method  was  employed  ; 
no  vessel  ligated;  hemorrhage  was  profuse  in  latter  part  of  the  operation  ;  ganglion  removed. 
Recovered.  Immediate  Result.  Pain  disappeared  at  once;  convalescence  very  slow;  great 
nervous  shock  ;  and  hysteria  of  rather  mild  type  persisted  for  several  weeks  ;  sensibility  of 
conjunctiva  of  right  eye  much  reduced.  Ultimate  Result.  No  return  of  pain ;  four  weeks 
after  the  operation  there  was  no  sensibility  in  the  cornea  of  the  right  eye. 

Case  LXXXII.  (VV.  Rose,  Lancet,  London,  1890,  ii.  914 ;  also  Surgical  Treatment  of  Neuralgia 
of  the  Fifth  Nerve,  London,  1892,  pp.  80-85.)  Female,  aged  60 ;  operation  April  2, 1892.  History 
of  Disease.  Had  been  suffering  for  seven  years  from  severe  neuralgia,  which  had  affected 
especially  the  inferior  dental  nerve  of  the  right  side ;  relief  after  first  two  operations  was  only 
temporary,  and  after  third  one  pain  affected  the  second  branch  more  intensely  than  it  had 
before,  though  there  were  numbness  and  anaesthesia  in  the  right  side  of  the  tongue  and  the 
skin  covering  the  lower  jaw  on  the  right  side ;  the  pain  involved  the  alveolar  border  of  the 
right  upper  maxilla,  where  the  agony  was  greatest,  and  extended  up  into  the  temporal  region 
to  the  top  of  the  head ;  slightest  touch  upon  the  gum  produced  intense  agony.  Second  and 
third  branches  affected.  Previous  Treatment.  Counter-irritation  and  constitutional  treat- 
ment ;  August  19,  1889,  inferior  dental  nerve  stretched  at  its  entrance  through  the  mouth, 
and  then  divided  at  its  exit  from  the  mental  foramen  ;  March  19, 1889,  the  lower  jaw  was 
trephined  and  half  an  inch  of  the  nerve  excised ;  March,  1890,  lingual  and  dental  nerves 
were  divided  close  to  the  base  of  the  skull.  Rose's  method  of  operation.  Recovered.  Imme- 
diate Result.  An  excellent  recovery  supervened  except  for  ocular  atrophy ;  this  came  on 
with  heat  and  pain  in  the  back  of  the  eyeball,  congestion  and  chemosis ;  haziness  and  then 
ulceration  of  the  cornea  followed,  and  the  eye  had  to  be  excised.  Ultimate  Result.  No  recur- 
rence of  neuralgia ;  anaesthesia  of  right  half  of  tongue  anteriorly  and  circumscribed  anaes- 
thesia of  right  cheek ;  atrophy  of  temporal,  buccal,  and  other  muscles  of  that  side  ;  move- 
ments of  lower  jaw  limited,  possibly  on  account  of  the  disturbance  in  the  pterygoid  region  ; 
sloughing  of  the  right  eye ;  taste  is  absent  in  right  half  of  tongue  anteriorly,  but  distinctively 
present  posteriorly  on  same  side  ;  last  examinination  eighteen  months  later.  Remarks. 
Microscopic  section  of  the  excised  ganglion  showed  great  increase  of  interstitial  fibrous  tissue 
between  the  ganglionic  cells. 

Cask  LXXXIII.  (W.  Rose,  Surgical  Treatment  of  Neuralgia  of  the  Fifth  Nerve.  London,  1892, 
pp.  80-85 ;  also  Lancet,  London,  1892, 1.  71, 182,  295.)  Female,  aged  63  ;  operation  January  29, 
1891.  History  of  Disease.  Neuralgia  had  lasted  for  ten  years,  connected  with  right  lower 
teeth,  and  thence  had  spread  ;  paroxysms  were  elicited  by  contact  or  movement  of  jaw ;  pain 
located  chiefly  along  lingual  and  dental  nerves  and  in  the  back  of  the  orbit ;  removal  of 
teeth  had  done  no  good.  Second  and  third  branches  affected.  Previous  Treatment.  18S4  all 
the  teeth  on  the  right  side  in  both  jaws  were  removed.  Rose's  method  of  operation.  Recov- 
ered. Immediate  Result.  Recovery  uninterrupted ;  cornea  anaesthetic  four  days  alter  the 
operation  ;  conjunctival  reflex  at  first  diminished ;  no  ocular  trophic  disturbance ;  slight  dif- 
ficulty in  mastication  at  first ;  pain  vanished ;  no  return  of  neuralgic  pain  ;  last  examination 
one  year  later. 

Case  LXXXrV.  (W.  Rose,  Surgical  Treatment  of  Neuralgia  of  the  Fifth  Nerve.  London,  1892, 
pp.  80-85;  also  Lancet,  London,  1892,  i.  pp.  71,  182,  295.)  Female,  aged  63  :  operation  October 
29, 1891.  History  of  Disease.  Neuralgia  of  five  years'  standing,  had  originated  in  the  inferior 
dental  nerve  as  the  result  of  carious  teeth,  which  were  removed  without  benefit ;  relief  for 
about  a  year  after  first  operation ;  pain  had  then  returned  in  the  third  and  more  especially 
in  the  second  division.  Second  and  third  divisions  of  the  right  side  affected.  Previous 
Treatment.  February,  1890  (the  teeth  having  been  removed  without  benefit],  the  inferior 
dental  and  gustatory  nerves  were  cut  close  to  the  foramen  ovale  by  deepening  the  sigmoid 
notch  ;  about  one-half  inch  of  both  nerves  was  excised.  Operation.  Rose's  method ;  as  much 
of  the  ganglion  as  could  be  seen  was  removed.  Recovered.  Immediate  Result.  Wound  healed 
without  trouble ;  for  a  time  the  right  eye  was  painful  and  the  conjunctiva  injected,  with 
some  oedema  of  the  lids ;  no  disturbance  of  the  corneal  epithelium ;  for  the  first  five  days  the 
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greater  portion  of  the  right  side  of  the  face  was  anaesthetic,  but  this  gradually  diminished, 
and  when  discharged  there  was  a  partial  return  of  sensation  over  the  second  and  third 
divisions  ;  the  cheek,  lower  eyelid,  and  upper  lip  were  still  completely  anaesthetic,  and  the 
right  side  of  the  tongue  was  still  dull.  Ultimate  Result.  Slight  occasional  pain  and  photo- 
phobia in  the  right  eye  ;  patient  returned  a  few  days  before  the  operation,  was  reported,  and 
stated  that  she  could  not  open  her  mouth  ;  this  was  cured  by  forcible  depression  of  the  jaw 
under  an  anaesthetic  and  the  subsequent  use  of  graduated  wedges  ;  patient  last  seen  a  few 
days  before  the  case  was  published,  in  July,  1892. 

Case  LXXXV.  (W.  Rose,  Surgical  Treatment  of  Neuralgia  of  the  Fifth  heme*  London,  1892, 
pp.  80,  85 ;  also  Lancet,  London,  1892,  i.  pp.  71, 182,  295.)  Female,  aged  37  ;  operation,  Novem- 
ber 5,  1891.  History  of  Disease.  Neuralgia  began  from  carious  tooth  In  the  lower  jaw,  right 
side,  twelve  years  ago ,  after  the  first  operation  pain  soon  recurred  under  the  right  eye,  in 
the  tongue,  and  lower  jaw  ;  pain  soon  returned  after  the  second  operation  more  severe  than 
before,  and  extended  down  the  neck  and  into  the  temple.  Previous  Treatment.  In  1887  the 
lower  jaw  was  trephined  and  one-half  inch  of  the  inferior  dental  nerve  removed;  in  July, 
1890,  parts  of  the  inferior  dental  and  gustatory  nerves  were  removed.  Operation.  Rose's 
operation ;  the  skull  was  trephined  in  two  places  and  the  intervening  bridge  of  bone  was 
removed  with  a  chisel.  Recovered.  Immediate  Result.  Epistaxis,  vomiting  of  altered  blood; 
one  week  after  the  operation  sensation  on  the  right  side  of  the  face  and  tongue  was  dimin- 
ished, but  not  totally  absent ;  in  two  or  three  weeks  the  right  eye  was  somewhat  congested 
and  irritable,  because  of  the  development  of  small  subepithelial  vesicles  on  the  lower  one- 
filth  of  the  cornea ;  these  burst,  leaving  an  ulcer,  but  this  gradually  healed.  Ultimate  Result. 
Return  of  the  pain  in  the  temporal  and  maxillary  regions ;  she  flinches  when  these  parts 
are  touched,  but  not  if  her  attention  has  been  distracted  ;  tongue  still  comparatively  anaes- 
thetic ;  no  injury  resulted  from  the  ophthalmitis  that  occurred  just  after  the  operation  ;  last 
examination  seven  months  later. 

Case  LXXXVI.  (VV.  Rose,  Surgical  Treatment  of  Neuralgia  of  the  Fifth  Nerve.  London, 
1892,  pp.  80-85;  also  Lancet,  London,  1892,  i.  pp.  71,  182,  295.)  Female,  aged  37;  operation 
January  16, 1892.  History  of  Disease.  Epileptiform  tic  douloureux  for  seven  years  ;  the  pains 
increased  by  removing  some  of  the  teeth  from  the  upper  and  lower  jaws  ,  paroxysms  were 
caused  by  mastication  or  by  pressure  over  the  points  of  exit  of  the  second  and  third  divisions ; 
they  lasted  about  two  minutes  and  occurred  every  half  hour.  Second  and  third  divisions  af- 
fected. Previous  Treatment.  Some  of  the  teeth  were  removed  from  the  upper  and  lower  jaws 
on  the  affected  side.  Operation  Rose's  method  ;  troublesome  bleeding  from  the  pterygoid 
venous  plexus;  dura  wounded  by  trephine  ;  probably  only  posterior  one-half  of  the  ganglion 
was  removed,  because  of  the  hemorrhage  and  the  too  small  size  of  the  opening ;  the  coronoid 
process  and  one-half  inch  of  the  temporal  tendon  excised.  Recovered  Immediate  Result. 
Patient  much  collapsed  ;  pain  in  the  limbs  and  top  of  the  head,  but  no  return  of  former 
pains ;  anaesthetic  area  not  so  complete  as  in  the  other  cases,  and  mainly  confined  to  the 
third  division  ;  taste  is  completely  lost  on  the  right  side  of  the  tongue ;  tested  by  salt,  sugar 
and  quinine. 

Case  LXXXVII.  (W.  Rose,  Surgical  Treatment  of  Neuralgia  of  the  Fifth  Nerve.  London, 
1892,  pp.  80,  85  ;  also  Lancet,  London,  1892,  i.  pp.  71,  182,  295.)  Female,  aged  69;  operation 
February  25, 1892.  History  of  Disease.  Five  years  since  had  acute  pain  in  the  skin  over  the 
right  mastoid  process  and  adjoining  part  of  the  neck  ;  for  one  year  it  was  confined  to  this 
region,  attacks  being  occasional  and  brief;  two  years  later  the  entire  right  side  of  the  face 
was  affected  and  the  pain  appeared  to  start  in  the  skin  in  front  of  the  angle  of  the  jaw,  and 
radiated  along  the  ramus  and  infraorbital  region ;  the  pain  increased  in  severity  and 
affected  also  the  left  side  of  the  face ;  attacks  almost  constant,  elicited  by  sudden  move 
ments  of  the  head  or  jaw,  or  by  pressure  over  the  infraorbital  foramina ;  pain  more  intense 
on  the  right  side  ;  painful  patch  over  the  right  malar  bone  and  over  the  right  lower  canine 
fossa.  Previous  Treatment.  Baths,  drugs,  and  electricity ;  all  the  teeth  were  removed 
Operation.  Rose's  method ;  hemorrhage  from  the  pterygoid  plexus  troublesome ;  dura 
wounded  by  trephine  ;  Eustachian  tube  encroached  upon  ;  posterior  half  of  the  ganglion 
only  was  removed  ,  death  forty-eight  hours  after  the  operation  ;  the  wound  doubtless  became 
septic  through  the  opening  of  the  Eustachian  tube ;  post-mortem  showed  some  softening  of 
the  temporo-sphenoidal  lobe  in  the  neighborhood  of  the  operation ;  only  the  posterior  half 
of  the  ganglion  bad  been  removed  ;  the  anterior  part  which  remained  was  found  surrounded 
by  purulent  serum ;  right  hemisphere  of  the  brain  considerable  congested. 

Case  LXXXVIII.  (VV.  Rose,  Lancet,  London.  1892,  ii.  p.  953.)  Female,  aged  56  ;  operation 
October  15,  18&2.  Patient  had  inveterate  neuralgia.  Second  and  third  divisions  affected. 
Operation.  Rose's  method  ;  severe  hemorrhage  occurred  from  the  internal  maxillary  vein ; 
the  entire  ganglion  was  not  removed,  but  it  was  freely  divided  by  the  curetting-hook  as  high 
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as  possible.  Recovered.  Immediate  Result.  Freedom  from  pain ;  total  anaesthesia  of  the 
right  side  of  the  face,  nostril,  and  tongue ;  considerable  discharge  of  cerebro-spinal  fluid  ; 
no  return  of  the  pain  ;  last  examination  seven  days  later. 

Case  LXXXIX.  (W.  Rose,  personal  communication.)  Male.  Operation.  Hartley- Krause 
done  upon  a  case  which  had  been  previously  operated  upon  by  another  surgeon  ;  the  man 
was  very  weak  and  semi-demented  ;  he  died  about  twenty-four  hours  later  from  shock. 

Case  XC.  _(Salado,  repotted  by  Rubio  Artieda ;  this  case  commonly  assigned  to  Artieda, 
but  Salado  was  the  operator.  Siglo  Med.,  Madrid,  1892,  xxxix.  804,  819  ;  1893,  xl.  4,  18,  36.) 
Male,  aged  34,  Spaniard  ;  operation  October  22  and  24,  1892.  History  of  Disease.  Patient  had 
had  neuralgia  of  the  face  affecting  chiefly  the  distribution  of  the  second  and  third  branches, 
right  side.  All  three  branches  affected.  Previous  Treatment.  Antisyphilitic  treatment,  for 
the  patient  gave  a  history  of  chancre  ;  April  24,  1887,  3  cm.  of  the  inferior  maxillary  branch 
were  resected.  Operation.  October  22d,  the  inferior  maxillary  division  divided  ;  rest  of  ope- 
ration postponed  because  of  collapse  of  patient;  October  24th,  Gasserian  ganglion  removed ; 
Rose's  method.  Immediate  Result.  Entire  right  side  of  head  and  face  anaesthetic  ;  intellect 
impaired  j  difficulty  in  pronunciation.  Death  November  2d.  Remarks.  The  autopsy  showed 
septic  encephalitis. 

Case  XCI.  (Saloraoni,  reported  by  Guiseppe  Rapa.  Magazine  Milano,  1895,  xxxv.  77-80.) 
Male,  aged  43,  Italian ;  operation  September  22,  1894.  History  of  Disease.  Ten  years  ago 
there  came  on  pain  in  the  right  supraorbital  region  ascribed  to  reflex  irritation  from  carious 
teeth;  this  pain  increased  steadily;  no  benefit  from  any  treatment.  Pains  paroxysmal. 
All  three  branches  affected.  Previous  Treatment.  In  1884  was  treated  with  chloral,  quinine, 
and  hypodermics  of  morphine.  Operation  Hartley's  method(?) ;  middle  meningeal  was 
ligated  near  foramen  spinosum  on  account  of  hemorrhage  ;  second  and  third  branches  were  cut 
at  their  foramina  of  exit ;  ganglion  thoroughly  broken  up  and  exsected.  Recovered.  Imme- 
diate Result.  Temperature  evening  of  same  day  36.7°  C. ;  pulse  70  ;  some  pain  persisted,  but 
was  not  of  neuralgic  character;  it  disappeared  when  wound  healed  ;  last  examination  three 
or  four  months  later.  Remarks.  Operator  states  that  Hartley's  method  was  "attempted," 
as  no  inability  to  do  the  operation  by  this  method  is  mentioned,  it  was  in  all  probability  the 
one  employed. 

Case  XCII.  (Schlange,  reported  by  Max.  BlUher.  Med.  und  Chir.  der  Friedrich  William 
Univ.,  Berlin,  February  8, 1895.)  Male  ;  operation  August  4, 1893.  History  of  Disease.  Until 
five  years  ago  enjoyed  good  health  ;  neuralgia  then  began,  and  gradually  grew  worse  ;  it  was 
temporarily  relieved  by  various  operations ;  second  branch  on  left  side  affected.  Previous 
Treatment.  Electricity ;  three  operations,  in  1891,  1892,  and  1893,  respectively.  Operation. 
Krause's  method  ;  Wolff- Wagner  osteoplastic  flap ;  second  branch  resected  as  far  forward  aa 
the  foramen  rotundum.  Recovered.  Immediate  relief  from  pain  ;  wound  suppurated  and 
discharged  until  August  30th.  Ultimate  Result.  Anaesthesia  over  area  of  distribution  of 
second  branch ;  in  summer  of  1894  neuralgic  pains  recurred,  but  they  now  involved  the 
inframaxillary  nerve. 

Case  XCIII.  (Schlange,  reported  by  Max.  BlUher.  Med.  und  Chir.  der  Friedrich  William 
Univ.,  Berlin,  February  8, 1895.)  Male,  aged  59,  German  ;  operation  January  31, 1894.  History 
of  Disease.  Until  six  years  ago  had  good  health ;  he  then  experienced  the  beginning  of 
neuralgic  attacks  which  gradually  became  worse  and  more  frequent,  involving  chiefly  the 
mental  region,  but  occasionally  occurring  in  cheek,  zygomatic  region,  and  tongue ;  third 
branch  on  left  side  affected.  Previous  Treatment.  Various  forms  of  treatment  afforded  no 
relief;  systematic  employment  of  electricity  failed  utterly.  Operation.  Krause's  method  ;  at 
the  first  attempt  the  middle  meningeal  artery  was  injured,  and  profuse  hemorrhage  com- 
pelled a  discontinuance  of  the  operation.  It  was  finished  three  days  later,  when  the  nerves 
from  the  ganglion  were  exsected.  Recovered.  Immediate  relief  from  pain ;  discharge  from 
wound  until  the  ninth  day.  Ultimate  Result.  No  recurrence  of  pain  ;  anaesthesia  and  anal- 
gesia have  not  as  large  an  area  as  immediately  after  the  operation  ;  the  lips  feel  swollen  and 
there  is  numbness  and  anaesthesia  when  eating ;  atrophy  of  muscles  of  mastication  ;  on  left 
side  hard  substances  chewed  with  difficulty  ;  can  open  mouth  two  and  one-half  to  three  and 
one-half  cm. ;  motion  of  tongue  normal ;  slight  paralysis  of  facial  muscles  ;  beard  grows 
equally  well  on  both  sides  ;  absolute  abolition  of  taste-sense  on  anterior  third  of  tongue  (on 
left  side) ;  over  this  area  can  detect  nothing,  however,  bitter  or  pungent ;  salivary  secretion 
normal ;  last  examination  December  21, 1894.  Remarks.  Paralysis  of  facial  muscles  prob- 
ably due  to  cicatrix ;  the  skin  has  a  glossy  appearance  and  is  very  soft  and  velvety. 

Case  XCIV.  (R.  W.  Stewart,  Med.  News,  Phila.,  1894,  lxv.  155.)  Female,  aged  48 ;  operation 
March  24, 1894.  History  of  Disease.  Twelve  years  ago  began  to  have  neuralgia  of  superior 
maxillary  nerve,  the  most  sensitive  point  being  the  mucocutaneous  border  of  upper  lip  ; 
pain  paroxysmal,  induced  by  slightest  contact ;  pain  invariably  started  from  second  branch 
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Of  fifth,  but  radiated  along  other  branches  also ;  first  operation  gave  relief  for  eight  months; 
second  operation  gave  relief  for  two  years ;  pain  then  gradually  returned,  and  slightest  touch 
on  upper  part  of  face  or  lip  caused  excruciating  pain  ;  atrophy  of  right  optic  nerve  ;  complete 
atrophy  of  left  optic  nerve.  Previous  Treatment.  Therapeutic  measures  of  all  kinds  had 
been  used  without  avail ;  April,  1890,  the  superior  maxillary  nerve  was  excised  external  to 
the  infraorbital  foramen  ;  May  31,  1892,  the  superior  maxillary  nerve  and  Meckel's  ganglion 
were  removed  by  an  excision  back  to  the  foramen  rotundum  by  Carnochan's  method.  Oper- 
ation. Rose's  method ;  hemorrhage  (arterial)  occurred  to  such  an  extent  as  to  greatly  retard 
the  operator;  hemorrhage  from  cavernous  sinus  restrained  by  tampons.  Recovered.  Imme- 
diate Result.  The  parotid  gland  had  been  wounded  in  the  operation,  and  for  several  days  the. 
salivary  discharge  was  profuse;  a  week  after  the  operation  the  wound  was  infected,  but 
finally  was  cleansed.  Ultimate  Result.  Absolute  freedom  from  pain  ;  anaesthesia  over  entire 
area  supplied  by  the  fifth  nerve,  but  this  loss  is  not  absolute,  for  certain  areas  retain  a  slight 
degree  of  sensibility;  inner  third  of  conjunctiva  hyperaesthetic ;  outer  two-thirds  almost 
anaesthetic ;  right  side  of  tongue  anaesthetic  ;  muscles  of  mastication  paralyzed,  and  the 
lower  jaw  teeth  are  drawn  out  of  line  with  the  upper  ones  ;  eye  unaffected  ;  sense  of  taste 
entirely  absent  on  right  side  of  tongue. 

Case  XCV.  (R.  W.  Stewart,  Med.  News,  Phila.,  1895,  Ixvi.  p.  452.)  Female,  aged  44  ;  oper- 
ation December  14, 1894.  History  of  Disease.  Influenza  four  years  ago  had  left  tic  douloureux  ; 
at  first  the  pain,  which  was  always  on  the  right  side  of  the  face,  was  intermittent,  lasting 
two  or  three  weeks,  with  a  similar  interval  of  freedom  from  pain  ;  but  the  preceding  year  the 
pain  had  persisted  without  intermission,  paroxysmal,  coming  on  after  the  slightest  irritation, 
eating,  drinking,  a  cold  flash  of  air,  talking,  or  the  slightest  touch  ;  most  acute  pain  ai  a  point 
just  in  front  of  the  right  ear,  but  it  was  not  limited  to  any  branch  of  the  fifth,  and  could  be 
elicited  at  almost  any  point  in  its  distribution  ;  all  three  branches  affected.  Previous  Treat- 
ment. Teeth  had  been  extracted — no  benefit ;  medicinal  treatment  useless,  and  latterly 
opium  had  been  resorted  to  with  but  transitory  and  incomplete  relief ;  patient  was  broken 
in  health  and  was  profoundly  melancholy.  Operation.  Hartley's  method ;  second  and  third 
branches  exposed  at  their  respective  foramina  and  cut ;  ganglion  was  broken  up  as  thor- 
oughly as  the  persistent  hemorrhage  would  permit ;  no  mention  made  of  cutting  the  first 
branch  separately ;  meningeal  artery  was  torn  and  hemorrhage  was  most  obstinate  ;  sub- 
dural cavity  packed  with  gauze  and  wound  ,then  closed.  Immediate  Result.  Very  little 
shock  ;  immediate  relief  from  neuralgia ;  primary  union  and  almost  afebrile  convalescence  ; 
left  hospital  after  two  weeks.  Ultimate  Result.  No  recurrence  of  pain  ;  almost  total  anaes- 
thesia of  the  area  supplied  by  the  fifth  nerve  ;  sensibility  of  eye  not  abolished,  but  less  than 
that  ot  the  left  eye ;  last  examination  six  weeks  later.  Remarks.  Only  discomfort  was 
inability  to  prevent  food  accumulating,  during  a  meal,  between  the  cheek  and  the  teeth. 

Case  XCVI.  (L.  A.  Stimson,  personal  communication.)  Female,  Italian ;  operation  Sep- 
tember 20,  1895.  Died  six  hours  after  operation.  All  three  branches  affected.  Prev-ious 
Treatment.  Neurectomy  of  inferior  dental  nerve.  Operation.  Hartley's  osteoplastic  method  ; 
respiratory  failure  ;  bowels  remaining  good ;  death  apparently  due  to  pressure  upon  brain  ; 
during  the  pressure  on  the  brain  she  left  the  table  in  good  condition,  and  the  pulse  came 
down  to  125,  but  the  breathing  was  very  irregular  and,  at  the  last,  very  slow  ;  no  post-mortem 
hemorrhage. 

Case  XCVII.  (S.  S.  Thorn,  Annals  of  Surgery,  Phila.,  1895,  xxi.  53,  296-298.)  Female,  aged 
64 ;  operation  August  11,  1894.  History  of  Disease.  Neuralgia  of  four  years'  duration ;  at  first 
paroxysms  slight  and  intermittent,  of  late  years  almost  continuous  ;  loss  of  sleep  and  failure 
of  nutrition.  All  three  branches  of  right  trigeminus  affected.  No  previous  treatment 
specified.  Operation.  Hartley's  method  ;  dura  torn  in  several  places  while  brain  was  lifted; 
hemorrhage  easily  controlled  by  pressure,  except  where  it  car^e  from  bone  and  scalp ;  gan- 
glion was  not  entirely  removed  ;  duration  of  operation  one  hour  and  forty-three  minutes. 
Recovered.  Immediate  Result.  August  12th,  patient  doing  well,  no  pain ;  dressings  somewhat 
soiled  by  ooze  and  were  removed  ;  August  13th,  no  pain,  temperature  101.5°  F. ;  August  15thj 
slight  functional  derangements,  hallucinations,  no  pain,  patient  doing  well ;  August  16th, 
hallucinations  continued,  no  pain;  August  19th,  hallucinations  diminished;  August  23d, 
hallucinations  absent ;  September  12th,  cure  completed ;  no  return  of  pain  ;  slight  ptosis 
which  has  existed  since  operation  is  now  (September  12th)  almost  recovered  from  ;  recovery 
from  this  condition  practically  complete  at  time  of  last  report,  December  15,  1894. 

Case  XCVIII.  (L.  M.  Tiffany,  Annals  of  Surgery,  January,  1894.)  Female,  aged  59,  white  ; 
operation  September  8, 1892.  History  of  Disease.  Pain  began  fourteen  years  ago  in  right 
upper  jaw  ;  her  condition  has  gradually  become  worse.  Second  and  third  divisions  affected. 
Previous  Treatment.  Two  years  ago  second  division  was  divided  beneath  the  eye ;  two  years 
of  relief  followed  ;  all  sorts  of  medical  treatment  had  been  tried.     Operation.  Hartley-Krause  ; 
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middle  meningeal  artery  divided,  drained  with  silver  wire ;  chloroform  ,  recovered.  Abso- 
lute cessation  of  pain  ;  sensation  wanting  in  front  part  of  tongue,  cheek,  gum,  and  on  the 
face  ;  thermic  sense  abolished  ;  muscles  of  mastication  paralyzed  ;  no  trouble  in  eyes  ;  taste 
not  interfered  with  where  the  tongue  is  without  sensation  or  thermic  sense,  or  elsewhere  ; 
sugar  and  salt  used  ;  last  examination  thirteen  and  a  half  months  later. 

Case  XCIX.  (L  M.  Tiffany,  Annats  of  Surgery,  January,  1894.)  Male,  aged  59,  white ; 
operation  February,  1893.  Upper  jaw  and  second  nerve  only  affected  for  several  years  on 
right  side.  Previous  Treatment.  All  medical  treatment  tried  ;  second  division  had  been 
divided  beneath  the  eye,  and  finally  Carnochan's  operation  had  been  done.  Operation. 
Hartley-Krause  ;  second  division  only  being  divided  at  the  ganglion,  which  was  left ;  middle 
meningeal  artery  divided  and  drained  with  silver  wire;  chloroform.  Recovered.  Pain 
ceased.    Remarks.  Left  hospital  before  examination  was  made. 

Case  C.  (L.  M.  Tiffany,  Annals  of  Surgery,  January,  1894.)  Female,  aged  79,  white  ;  opera- 
tion June  30, 1893.  History  of  Disease.  Pain  began  thirty  years  ago  in  the  second  division ; 
swallowing,  yawning,  etc  ,  impossible  ;  pain  referred  to  joint  of  lower  jaw  in  yawning  ;  right 
side  of  face  hyperaestbetic :  skin  rough  and  coarse.  Second  and  third  branches  affected  on 
right  side.  No  surgical  treatment ;  medical  treatment.  Operation.  Hartley-Krause ;  dura 
torn  when  exposing  the  second  division ;  wire  drainage ;  anaesthesia  of  face  and  nose  ;  dress- 
ing changed  the  eighth  day ;  chloroform.  Recovered.  Pain  ceased  at  once ;  sensation 
abolished  ;  thermic  sense  unaltered.  Motion  paralyzed  ;  eyes  all  right ;  taste  not  interfered 
with,  sugar  and  salt  recognized  ;  last  examination  four  months  later.  Remarks.  The  skin 
of  the  face  has  become  smooth  and  soft. 

Case  CI.  (L.  M.  Tiffany,  Annals  of  Surgery,  January,  1894.)  Female,  aged  46,  white;  oper- 
ation September  25,  1893.  History  of  Disease.  Patient  had  for  several  years  been  suffering 
with  neuralgia  principally  affecting  the  lower  jaw  ;  at  the  time  of  a  paroxysm  the  skin  over 
the  affected  area  became  bright  and  red.  Second  and  third  branches  affected  on  right  side. 
Previous  Treatment.  Third  division  had  been  excised  in  the  body  of  the  lower  jaw  one  year 
before ;  relief  for  some  months  was  obtained,  but  the  trouble  recurred  over  the  whole  side  of 
the  face.  Operation.  Hartley-Krause  ;  wire  drainage  ;  dura  torn  ;  chloroform.  Recovered. 
Immediate  Result.  Complete  relief  to  pain  ;  slight  irritation  of  the  conjunctiva.  Ultimate 
Result.  Anaesthesia  present  in  parts  supplied  by  the  nerve  -  i.  e.,  right  half  of  tongue,  hard 
and  soft  palate,  gum,  inside  of  cheek  and  on  face  ;  anterior  extremity  of  the  skin  incision 
over-sensitive ;  thermic  sense  wanting  in  the  anaesthetic  area ;  motion  paralyzed ;  conjunc- 
tiva slightly  anaesthetic  ;  right  nostril  insensitive  somewhat  to  ammonia  ;  taste  wanting,  salt 
and  sugar  used  ;  last  examination  one  month  later. 

Case  CII.  (L.  M.  Tiffany,  Annals  of  Surgery,  May,  1895.)  Male,  aged  76.  white ;  operation 
March  22,  1894.  History  of  Disease.  Pains  over  the  upper  jaw  present  for  several  years. 
Second  division  of  right  side  affected.  Previous  Treatment.  Infraorbital  nerve  divided  in 
June,  1890.  Operation.  Hartley-Krause;  dura  cut ;  chloroform.  Recovered.  Immediate 
Result.  Middle  meningeal  artery  not  divided  ;  oozing  of  blood  from  the  upper  part  of  the 
wound  required  gauze  pressure,  which  was  removed  on  the  second  day  ;  relief  of  pain  ;  anaes- 
thesia in  upper  jaw  ;  thermic  sense  normal ;  motion,  eyes,  and  taste  ;  normal ;  last  examin- 
ation one  month  later. 

Case  CHI.  (L.  M.  Tiffany,  Annals  of  Surgery,  May,  1895.)  Female,  aged  69,  white ;  opera- 
tion May  9,  1894.  History  of  Disease.  Twelve  years  ago  pain  began  in  the  upper  jaw,  and 
gradually  the  lower  jaw  and  tongue,  etc.,  became  involved.  Second  and  third  branches 
affected  on  right  side.  Previous  Treatment.  Second  division  was  divided  below  the  orbit 
September,  1889,  and  the  lower  jaw  nerve  was  divided  September,  1891,  behind  the  ramus ; 
ten  months  of  relief  was  obtained  from  the  first  operation  and  sixteen  months  by  the  second. 
Operation.  Hartley-Krause ;  dura  cut ;  two  nerves  and  adjacent  ganglion  removed  in  one 
piece.  Recovered.  Ultimate  Result.  The  usual  area  of  anaesthesia ;  cold  recognized  as  cold, 
heat  recognized  as  motion  ;  being  touched  with  something  warm,  the  patient  said :  "  You 
are  scratching  me,"  and  did  not  complain  of  the  heat;  motion  paralyzed;  nothing  noticed 
about  eyes  ;  abolished  on  tongue  ;  sugar  and  salt  tried  ;  last  examination  one  month  later. 

Case  CIV.  (L.  M.  Tiffany,  Annals  of  Surgery,  May,  1895.)  Male,  aged  63,  white  ;  operation 
December  19,  1894.  History  of  Disease.  For  several  years  had  suffered  with  neuralgia  over  the 
right  upper  jaw  ;  later  the  third  division  became  involved ;  second  and  third  branches 
affected.  Previous  Treatment.  Usual  medical  treatment,  and  in  1890  the  infraorbital  nerve 
excised  below  the  eye.  Operation.  Hartley-Krause ;  dura  cut ;  second  and  third  divisions 
taken  away  and  adjacent  piece  of  ganglion  ;  chloroform  ;  absorbent  cotton  around  forceps 
to  raise  dura  ;  gauze-pressure,  which  was  removed  in  three  days,  used  to  stop  oozing.  Re- 
lieved.    Ultimate  Result.   Anaesthesia  as  usual  on  skin ;   division  below  cheek  anaesthetic;; 
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thermic  sense  abolished  ;  motion  paralyzed  ;  no  difference  in  eyes  ;  taste  retained  ;  last  ex- 
amination one  month  later. 

Case  CV.  (L.  M.  Tiffany.)  Male,  aged  71 ;  operation  October,  1895.  History  of  Disease. 
Suffered  for  years  with  pain  in  the  gums,  teeth,  upper  lip,  upper  jaw  of  right  side  ;  all  the 
teeth  of  the  right  upper  jaw  had  been  extracted  ;  there  was  also  pain  referred  to  the  lower 
jaw  nerve  ;  excision  of  nerve  at  infraorbital  foramen  had  been  done  and  medical  means 
exhausted ;  second  and  third  divisions  of  right  side  affected.  Operation.  Hartley-Krause ; 
the  wound  was  not  drained  ;  paralysis  of  left  upper  extremity  several  hours  after  operation, 
which  improved  ;  wound  healed  promptly ;  one  week  later  the  skin-flap  was  tense  and  the 
wound  found  to  be  filled  with  clot :  this  was  removed  by  scoop ;  the  wound  healed  slowly 
by  granulation  ;  three  weeks  later  acute  sepsis  occurred,  streptococcus  was  shown  by  culture, 
and  the  patient  died  in  seventy-two  hours ;  I  had  not  seen  the  patient  for  some  days  before 
the  infection  took  place. 

Case  CVI.  (L.  M.  Tiffany ;  see  page  16.)  Male,  white.  Hartley-Krause  operation  October, 
1895.    Recovered.    Pain  abolished. 

Case  CVII.  (L.  M.  Tiffany.)  Male,  aged  71,  Hebrew  ;  operation  May,  1896.  History  of  Dis- 
ease. A  very  feeble  and  weak  man ;  neuralgia  for  many  years ;  a  persistent  excruciating  pain 
was  always  present  along  the  alveolar  border  and  adjacent  palate  process  of  the  left  upper 
jaw  corresponding  to  the  situations  of  the  canine  and  bicuspid  teeth.  I  determined  to  see  if 
the  second  division  had  not  in  some  way  become  restored,  and  if  not,  then  to  remove  the 
affected  area  to  obtain  relief,  as  in  Chambers's  case,  page  21.  Previous  Treatment.  Upper  jaw 
nerve  had  been  divided  below  the  eye ;  the  second  division  of  fifth  nerve  intracranially  ;  the 
scars  of  both  operations  were  plain.  Operation.  Hartley-Krause  ;  the  bone-flap  had  not  been 
replaced  at  the  previous  operation,  and  there  was  no  difficulty  in  entering  the  head;  the 
second  division  was  found  to  have  been  completely  removed,  no  filaments  remaining ;  the 
ganglion  was  not  removed  by  me.  The  wound  did  well  at  first,  then  slowly  inflammation 
appeared  as  the  patient  grew  weaker  and  weaker,  and  death  took  place  without  notable  inci- 
dent three  and  a  half  weeks  after  the  operation.  It  would  be  proper  to  attribute  the  death 
to  sepsis. 

Case  CVIII.  (Randolph  Winslow,  Maryland  Med.  Journ.,  May  2,  1896.)  Male,  aged  81, 
white ;  operation  August  29,  1895.  History  of  Disease.  Pain  is  paroxysmal  and  worse  at  night ; 
all  three  divisions  during  the  last  four  years  on  left  side  affected.  Operation.  Hartley ;  gan- 
glion was  scraped  away  with  a  sharp  curette  ;  the  dura  mater  was  torn  through,  allowing 
the  cerebro-spinal  fluid  to  escape ;  drainage  with  sterile  gauze.  Recovered.  Ultimate  Result. 
One-half  of  tongue  inside  of  cheek,  mouth,  etc.,  anaesthetic  ;  temporary  diplopia,  which  soon 
passed  off;  taste  lost  on  the  left  side  of  the  tongue  and  cannot  distinguish  between  heat  and 
cold,  or  sugar  and  salt.  Remarks.  August  31st,  his  urine  was  noticed  to  have  become  acid 
from  alkaline,  and  there  was  some  mental  disturbance  and  aphasic  speech,  gradually  passing 
off;  discharged  well  September  21,  18P5.  April,  1896,  Dr.  Winslow  informs  me  that  the 
patient  has  facial  neuralgia  on  the  other  (right)  side. 
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DISCUSSION. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

I  was  very  much  disappointed  to  learn  of  the  mortality  of  these 
cases.  The  mortality  of  the  number  that  I  collected  in  a  paper  which 
was  published  in  Ashhurst's  Encyclopedia  was  a  little  less  than  10  per 
cent.  Dr.  Tiffany  has  certainly  done  a  service  to  the  profession,  to 
surgery,  and  to  the  public  in  ferreting  out  the  fatal  cases,  as  what  we 
want  to  know  is  the  truth.  The  fact  that  he  has  shown  a  mortality  of 
20  per  cent.,  and  possibly  more,  is  quite  a  blow  to  my  own  views  in 
reference  to  the  matter.  I  believe  the  President's  own  mortality  has 
been  much  less — one  death  in  ten  cases.  I  have  had  one  death  in 
nine  cases,  and  my  tenth  case  has  died  since  the  paper  I  recently 
wrote.  The  first  death  was  an  avoidable  one,  as  it  was  caused  by 
sepsis  due  to  the  injudicious  action  of  one  of  the  assistants.  The  oper- 
ation was  done  in  the  clinic,  and  several  of  the  students  called  my 
attention  to  the  mistake.  I  had  hoped  that  a  wider  number  of  cases 
would  show  a  mortality  of  less  than  10  per  cent.  I  think  this  mor- 
tality is  largely  due  to  the  fact  that  the  operations  have  been  done  by 
so  many  operators,  and  I  certainly  indorse  what  has  recently  been 
said  by  Dr.  Abbe,  that  special  operations  should  be  reserved  for  the 
hands  of  those  who  have  had  some  special  training.  The  question  of 
return  is  an  interesting  one.  I  think,  in  deciding  whether  the  gan- 
glion should  be  removed,  we  must  separate  absolutely,  in  estimating 
the  percentage  of  returns,  the  cases  in  which  the  ganglion  has  been 
simply  broken  up  and  those  in  which  it  has  been  removed.  My  ex- 
perience would  lead  me  to  doubt  whether  the  ganglion  in  most  cases 
has  been  thoroughly  broken  up.  I  have  often  tried  to  do  it,  and  in 
some  cases  I  have  scraped  out  some  tissue  and  had  it  examined,  ner- 
vous element  occasionally  not  being  found.  In  my  later  cases  I  have 
removed  the  ganglion  entirely,  and  it  has  been  recognizable,  the  sen- 
sory root  and  the  second  and  third  divisions  being  distinctly  seen.  I 
think  it  adds  to  the  danger  to  remove  the  ganglion,  and  in  my  last 
case  I  distinctly  recognized  rupture  of  the  cavernous  sinus  with  furious 
hemorrhage.  This  was  easily  controlled,  but  the  patient  died  in  forty- 
eight  hours  from  a  cause  not  ascertained.  No  post-mortem  was  ob- 
tained, but  I  do  not  think  the  death  was  due  to  the  lesion  in  the 
cavernous  sinus.     I  was  sorry  that  the  President  omitted  to  allude  to 
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one  point  in  connection  with  the  removal,  and  that  was  the  effect 
upon  the  eye.  In  three  cases  I  have  had  trouble  with  the  cornea,  but 
in  no  case  has  the  eye  been  lost.  In  one  case  there  was  a  considerable 
corneal  ulcer.  Since  my  last  paper  was  prepared  I  have  found,  in 
conjunction  with  Dr.  de  Schweinitz,  that  the  best  way  of  dealing  with 
this  trouble  is  as  follows :  The  cause  is  twofold :  first,  the  loss  of  moisture 
from  the  want  of  winking,  the  reflex  act  not  being  performed  because 
the  necessity  for  it  is  not  automatically  felt ;  and,  second,  mechanical 
abrasion.  I  have  lately  sewed  lids  together  at  the  time  of  operating. 
This  should  be  done  at  the  margin,  because  if  the  stitches  are  taken 
in  the  middle  of  the  lid,  the  lid  can  be  opened  perfectly  well.  If  the 
stitches  are  taken  at  the  margin,  so  as  to  prevent  the  opening  of  the 
lids,  this  prevents  the  temporary  dressing  from  producing  any  abra- 
sion and  keeps  the  cornea  moist.  At  the  end  of  three  days,  when  I 
wish  to  get  rid  of  the  dressing  over  the  eyes,  I  have  found  that  the 
best  method  is  the  use  of  the  shield.  I  take  a  circular  piece  of  rubber- 
plaster,  cut  a  circular  hole  in  the  centre  a  little  smaller  than  a  watch- 
glass,  and  insert  a  watch-glass  in  it,  the  glass  being  held  in  place  by 
a  ring  of  rubber-plaster.  The  rubber-ring  is  put  on  so  that  its  non- 
adhesive  surface  is  next  the  eye.  The  shield  is  then  put  over  the  eye, 
and  I  have  been  struck  with  the  fact  that  although  the  rubber-plaster 
may  not  absolutely  occlude  the  whole  space,  yet  the  inside  of  the 
watch-glass  is  always  moist,  showing  that  the  eye  is  then  in  an  abso- 
lutely moist  chamber,  and  the  warmth  of  the  body  keeps  it  so,  while 
the  watch-glass  acts  as  a  protective  to  the  cornea.  With  this  apparatus 
I  think  we  can  feel  fairly  secure  against  any  corneal  troubles,  and  we 
thus  obviate  one  of  the  serious  complications  when  sometimes  the  de- 
struction of  the  cornea  seems  to  be  inevitable. 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

I  fully  agree  with  Dr.  Keen,  that  the  Association  is  indebted  to  the 
President  for  his  very  thorough  investigation  of  this  important  subject. 
There  is  one  point  to  which  I  would  like  to  call  attention,  and  that  is 
as  to  the  exact  location  of  the  lesion  which  exists  in  cases  of  trifacial 
neuralgia.  Is  it  central  or  peripheral  ?  If  of  central  origin,  that  is, 
within  the  cranial  cavity,  is  it  possible  to  decide  to  what  extent  the 
lesion  involves  the  nerve  and  determines  the  question  of  the  operation 
of  extirpation  of  the  Gasserian  ganglion.  If  the  experience  thus  far 
in  regard  to  the  operation  upon  the  ganglion  demonstrates  the  fact 
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that  the  relief  afforded  is  permanent,  it  may  be  affirmed  that  we  have 
discovered  the  site  of  the  lesion  and  its  limit.  If  this  is  not  so,  grant- 
ing that  the  previous  operations  have  been  thoroughly  done  and 
extirpation  of  the  ganglion  has  been  complete,  we  certainly  must  seek 
further  for  the  cause. 

Dr.  George  Ryerson  Fowler,  of  Brooklyn,  New  York. 

In  one  of  my  earlier  neurectomies,  which  was  accompanied  by 
destruction  of  the  ganglion  of  Meckel,  there  was  a  recurrence  of  the 
pain  in  two  years,  and  about  this  time  the  patient  died  of  Bright's 
disease.  Post-mortem  showed  the  existence  of  a  neuroma  upon  the 
stump  in  that  portion  which  occupied  the  foramen  rotundum.  The 
recurrence  in  these  cases  may  be  due  to  the  changes  which  take  place 
at  the  point  of  section,  which  changes  may  occur  in  the  next  six 
months  following  the  operation. 

In  considering  the  lesion  of  the  eye  and  destructive  changes  which 
may  occur  in  intracranial  neurectomy  from  incidentally  inflicted  in- 
juries, I  can  indorse  what  Dr.  Keen  has  said  in  regard  to  the  necessity  for 
keeping  the  eye  protected.  This  was  brought  home  to  me  by  the  recep- 
tion in  one  of  my  wards  about  three  months  ago  of  a  case  of  gunshot- 
wound  of  the  head,  in  which  the  following  symptoms  were  present ; 
ist,  absolute  and  complete  immobility  of  the  globe ;  2d,  immobility 
of  the  pupil ;  3d,  ptosis ;  and,  4th,  absolute  anaesthesia  in  the  entire 
distribution  of  the  first  division  of  the  fifth  nerve.  In  this  case  the 
ptosis,  to  my  mind,  resulted  in  the  saving  of  the  patient's  eye.  Abso- 
lutely no  nutritive  changes  took  place.  The  ptosis  improved  and 
slight  movements  of  the  eyeball  returned,  although  these  were  not  co- 
ordinative.  The  carotid  plexus  sympathetic  filaments  were,  in  all 
probability,  injured  in  this  case,  together  with  the  first  division  of  the 
fifth.  The  case  was  a  very  interesting  one,  both  from  the  standpoint 
of  the  subject  under  discussion,  as  well  as  that  of  central  localization. 

With  regard  to  the  selection  of  operations  for  the  relief  of  tri- 
facial neuralgia,  I  was  disappointed  that  reference  has  not  been  made 
to  operations  intended  to  inhibit  the  nutrition  of  the  ganglion.  The 
sclerotic  changes  in  the  vessels  may  be  at  the  root  of  the  pathology 
of  these  cases.  Ligature  of  the  common  carotid  has  cured  cases 
of  trifacial  neuralgia  when  all  other  means  have  failed.  In  a  case 
which  Dr.  Morton,  of  Philadelphia,  operated  upon,  there  had  been 
three  neurotomies,  three  neurectomies,  and  finally,  at  my  own  hands, 
neurectomy  with  removal  of  the  entire  second  division  of  the  fifth, 
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including  Meckel's  ganglion.  I  am  certain  that  Meckel's  ganglion 
was  removed.  The  structures  in  the  spheno-maxillary  fossa  were  com- 
pletely cleared  out  by  the  thermo-cautery,  which  was  used  to  arrest  the 
somewhat  free  hemorrhage.  To  make  certain  that  this  was  complete, 
upon  the  third  day  I  placed  a  drop  of  water  in  the  little  depression 
formed  at  the  base  by  the  now  vacant  foramen  rotundum,  and,  by  the 
aid  of  an  electric  lamp  introduced  for  the  purpose,  could  distinguish 
the  movements  of  the  brain  by  the  effect  upon  the  drop  of  water, 
which  rose  and  fell  with  each  impulse.  The  nerve  in  this  case  was 
destroyed  without  a  doubt,  but  in  less  than  two  years  pain  returned 
with  all  its  former  violence.  As  a  last  resort  I  ligated  the  common 
carotid.  This  was  five  years  and  a  half  ago,  and  in  a  letter  recently 
received  the  man  informed  me  that  he  has  been  absolutely  free  from 
pain  ever  since.  The  question  of  the  inhibition  of  nutrition  is  an  im- 
portant one.  Last  December  I  operated  for  Prof.  Wyeth  upon  a  case 
of  intractable  facial  neuralgia,  which  had  been  operated  upon  by  a 
neurotomy  and  a  neurectomy  in  turn.  The  pain  had  been  absent  for 
two  years,  following  the  removal  of  about  three-fourths  of  an  inch  of 
the  infraorbital  terminal  of  the  second  division  of  the  fifth.  In  this 
case  I  attempted  to  "starve  out  "  the  Gasserian  ganglion  as  follows: 
Exposing  the  common  and  the  external  carotid,  a  provisional  ligature 
was  passed  around  the  first  named,  after  which  the  external  carotid 
was  traced  up  to  a  point  above  where  the  facial  and  occipital  are 
given  off.  The  external  carotid  was  ligated,  after  which  the  ligature 
upon  the  common  carotid  was  tied  permanently.  By  this  means  the 
blood-supply  to  the  ganglion,  so  far  as  our  present  knowledge  of  its 
blood-supply  will  permit,  was  cut  off:  ist,  through  the  middle  menin- 
geal branch  of  the  maxillary  division  ;  and,  2d,  through  any  remaining 
branches  coming  from  the  general  cerebral  distribution.  The  patient 
was  not  relieved  at  once,  but  in  the  course  of  a  week  the  pain  had 
■disappeared,  and,  up  to  the  present  time,  there  has  been  no  recur- 
rence. 

The  second  case  operated  upon  by  myself  by  this  method  was  a  man 
fifty-two  years  of  age,  upon  whom  I  operated  in  March  last.  He  had 
been  the  subject  of  an  inveterate  neuralgia  for  three  years.  Fortu- 
nately he  had  not  contracted  the  morphine- habit,  a  rather  rare  cir- 
cumstance in  this  class  of  cases.  The  same  result  was  secured.  In  a 
few  days  the  paroxysms  were  diminished,  in  a  week  they  had  disap- 
peared, and  have  not  since  returned. 
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Dr.  John  Parmenter,  of  Buffalo. 

The  remarks  of  Dr.  Fowler  recall  to  my  mind  a  case  which  I  saw 
and  operated  upon  several  years  ago.  It  was  that  of  an  elderly  woman 
who  had  a  small  aneurism  of  the  external  carotid  artery,  just  after  its 
junction  with  the  common  carotid,  and  associated  with  facial  neuralgia. 
I  considered  the  latter  affection  reflex  at  the  time,  but  in  the  light  of 
Dr.  Fowler's  remarks  it  may  have  been  due  to  sclerosis  of  the  cerebral 
vessels  about  the  ganglion.  I  ligated  the  common  carotid,  with  result- 
ing cure  of  the  aneurism  and  the  neuralgia. 

My  experience  with  intracranial  neurectomy  is  limited  to  one  case, 
which  recovered  from  the  operation.  The  case  was  that  of  a  man 
aged  about  fifty-four  years,  who  had  suffered  for  several  years  with 
neuralgic  attacks  over  the  area  supplied  by  the  inferior  maxillary 
division  of  the  fifth  nerve.  He  had  been  previously  operated  upon, 
the  operations  including  resection  of  the  inferior  dental  division  of 
the  inferior  maxillary  nerve,  just  outside  the  foramen  ovale.  In  each 
case  recurrence  of  the  pain  had  been  speedy  and  severe,  that  is  to  say, 
within  a  month  or  so  after  the  operation.  When  he  came  to  me  he 
complained  of  intense  pain,  and  his  importunities  to  gain  relief  were 
so  great  that  I  advised  operation,  and  later  removed  the  ganglion. 

A  word  or  two  about  the  technique  of  the  operation  may  not  be 
out  of  place.  I  began,  intending  to  do  the  Hartley  operation,  but 
was  compelled  to  abandon  it  on  account  of  the  hemorrhage,  which 
was  unusually  severe.  Having  resected  the  zygoma  I  bit  a  path 
through  the  temporal  fossa  with  the  rongeur  forceps  until  the  foramen 
ovale  was  reached.  The  dura  was  then  opened,  the  brain  pressed  up 
and  back,  and  the  ganglion  seized.  The  second  and  third  divisions 
were  severed  and  the  nerve  separated  from  its  attachments  behind  the 
ganglion,  which  latter  was  then  completely  removed.  The  hemor- 
rhage was  so  severe  as  to  require  a  gauze  packing,  and  accordingly  a 
strip  of  iodoform-gauze,  8  feet  3  inches  in  length  and  i*4  inches  in 
width,  was  packed  into  the  space  between  the  brain  and  skull,  and 
allowed  to  remain  in  situ  for  four  days.  Except  for  the  hemorrhage 
the  operation  was  comparatively  easy.  In  three  months  pain  returned 
and  as  severely  as  ever.  Notwithstanding  his  complaint  of  outrageous 
pain,  his  face  was  placid,  his  weight  had  not  been  diminished,  his 
appetite  remained  good,  and  in  every  way  he  looked  a  fairly  well- 
nourished  and  healthy  man.  My  impression  is  that  he  is  now  and  has 
been  previously  suffering  from  cerebral  change  which  will  before  long 
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become  more  manifest,  and  I  think  that  I  did  wrong  in  operating 
upon  him  at  all.  I  believe  that  the  greatest  care  should  be  exercised 
in  selecting  cases  for  operation,  otherwise  a  procedure  of  undoubted 
value  may  fall  into  unmerited  discredit. 

Dr.  S.  H.  Weeks,  of  Portland. 

I  was  very  much  surprised  at  the  large  mortality  after  the  operation, 
as  I  thought  it  was  much  less.  In  view  of  this  great  mortality,  it 
becomes  a  question  whether  the  surgeon  is  justified  in  resorting  to  this 
operation  until  an  extracranial  operation  has  been  done.  One  case 
on  which  I  operated  several  years  ago  did  very  well,  and  there  was  no 
return  of  the  pain.  In  that  case  the  morphine-habit  was  well  estab- 
lished. My  experience  in  removing  the  Gasserian  ganglion  is  limited 
to  a  single  case.  When  I  lifted  the  lobe  of  the  brain  and  came  upon 
the  second  division  I  took  away  as  much  of  the  ganglion  as  I  could, 
but  did  not  remove  it  entirely.  Some  of  the  parts  removed  were 
subjected  to  microscopical  examination,  and  nerve-cells  were  found. 
It  is  a  difficult  thing  to  retain  a  part  of  the  ganglion.  In  the  hands 
of  the  more  experienced  it  might  be  possible  to  leave  the  first  division. 
In  my  case  there  was  a  sloughing  of  the  cornea.  I  think  Dr.  Keen's 
plan  of  covering  the  eye  a  very  good  one.  In  my  case  there  was  con- 
siderable hemorrhage,  and  I  packed  the  wound  with  gauze  for  twenty- 
four  hours.  The  patient  made  a  good  recovery  and  left  the  hospital 
entirely  relieved  of  his  pain.  That  was  the  last  I  saw  of  him.  It 
seems  to  me  that  in  view  of  the  great  mortality  following  the  removal 
of  the  Gasserian  ganglion  a  neurectomy  should  be  previously  done. 
The  plan  which  I  adopted  some  time  ago  in  removing  the  inferior 
dental  and  the  third  division  is  as  follows :  I  trephined  through  the 
ramus  of  the  jaw,  and  coming  upon  the  nerve  I  seized  it  with  forceps 
and  pulled  away  two  inches  of  the  inferior  dental.  It  is  too  soon  to 
predict  what  the  future  will  be,  but  the  patient  was  completely  relieved. 
I  believe  that  pulling  away  the  nerve  is  better  than  cutting  it.  I  saw 
Mr.  Horsley  remove  the  spinal  accessory  nerve,  and  was  struck  with 
his  method,  as  he  pulled  it  away  instead  of  cutting  it. 

Dr.  N.  P.  Dandridge,  of  Cincinnati. 

I  have  had  one  case  of  removal  of  the  ganglion  by  Rose's  method 
on  which  I  operated  two  and  a  half  years  ago.  Ten  years  previous  I 
removed  the  infra-orbital  nerve,  which  gave  relief  for  about  two  years, 
when  the  pain  recurred.   After  the  first  operation  the  patient  became 
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unruly  and  tore  off  the  dressings.  Erysipelas  attacked  the  wound, 
and  there  was  considerable  destruction  of  the  lower  eyelid  .which 
was  imperfectly  repaired  by  plastic  operation,  but  the  eyeball  was 
still  exposed.  Following  the  operation,  which  was  a  very  prolonged 
and  a  very  troublesome  one,  he  had  on  the  third  day  an  attack  of 
pain  which  was  equal  to  any  he  had  ever  had  before.  This  was  con- 
trolled by  morphine,  and  the  pain  has  never  since  recurred.  The 
■operation  was  followed  by  ulceration  of  the  cornea,  but  it  is  impos- 
sible to  tell  how  far  exposure  of  the  cornea  determined  this,  as  the  man 
•could  not  close  the  eyelid.  When  I  last  saw  him,  two  years  after  the 
operation,  he  was  still  relieved  from  pain,  but  there  was  a  small  sinus 
which  led  down  to  dead  bone.  There  was  also  marked  deformity 
from  atrophy  of  the  muscles.  I  never  felt  fully  satisfied  that  the  gan- 
glion was  entirely  removed,  but  the  second  and  third  branches  were 
torn  out,  and  attempts  were  made  to  scrape  away  the  ganglion. 

Dr.  Christian  Fenger,  of  Chicago. 

With  regard  to  the  extracranial  and  intracranial  operations,  I  prefer 
the  extracranial,  as  I  think  it  is  less  dangerous.  I  have  only  had  one 
case  illustrating  this,  which  was  an  obstinate  one,  occurring  six  years 
ago.  I  always  pull  the  nerves  out,  as  I  think  it  the  best  way.  About 
a  year  and  a  half  after  the  nerves  were  affected  the  Gasserian  ganglion 
became  affected.  I  did  an  extracranial  operation,  and  brain  symp- 
toms developed  for  ten  or  twelve  days  afterward.  The  patient  was 
semi-conscious,  and  seemed  delirious.  What  took  place  I  do  not 
know,  but  microscopical  examination  showed  ganglion  cells  and 
nerve-fibres.  It  is  taro  years  since  the  last  operation,  and  the  patient 
is  about  half- well ;  he  is  a  little  better  than  he  was  in  former  years. 
In  this  case  there  was  no  morphine-habit. 

With  regard  to  ligating  the  carotid  artery,  the  ligation  of  the 
common  carotid  has  a  mortality  of  18  per  cent. 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

My  experience  in  regard  to  the  intracranial  operation  can  be  briefly 
told,  and  I  cannot  point  to  the  results  with  pride.  I  have  only  had 
one  operation,  and  the  patient  died  in  thirty-six  hours.  He  regained 
consciousness,  but  never  survived  the  shock.  My  experience  is  like 
Dr.  Parmenter's  in  these  cases.  The  hemorrhage  was  very  great. 
From  the  result  of  this  case  I  am  prepared  for  far  more  disastrous 
results  than  those  mentioned  by  Dr.  Tiffany,  i.  <?.,  20  per  cent.;  I  think 
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that  if  all  the  cases  had  been  given  to  him,  the  mortality  would  be 
nearer  50  per  cent,  than  20  per  cent.,  taking  all  the  operations.  Dr. 
Tiffany  said  that  he  had  operated  upon  a  man  who  was  semi-demented, 
and,  according  to  his  own  statement,  he  should  not  have  done  so.  I 
am  convinced  that  the  disease  is  not  located  in  the  Gasserian  ganglion,, 
but  is  more  of  a  central  affection.  I  was  pleased  to  hear  of  the  liga- 
tion of  the  common  carotid,  although  I  imagine  this  is  going  to  have 
the  same  fate  as  many  of  the  other  operations.  My  recollection  is 
that  Dr.  Patruban,  of  Vienna,  ligated  the  common  carotid  in  nine 
cases  for  trifacial  neuralgia,  and  I  believe  he  gave  it  up,  not  only  be- 
cause of  the  danger,  but  because  the  pain  is  apt  to  recur.  I  think  we 
have  yet  to  look  for  a  comparatively  safe  method. 

Dr.  Robert  Abbe,  of  New  York. 

I  hardly  think  the  members  need  be  daunted  by  a  mortality  of  20 
per  cent.  In  the  next  hundred  cases  operated  upon  the  mortality  will 
be  less  than  that,  as  we  know  now  what  to  steer  clear  of,  and  asepsis 
will  also  be  improved.  We  shall  avoid  operating  upon  the  very  aged, 
which  will  still  further  improve  the  mortality,  and  I  think  we  are  all 
agreed  that  hemorrhage  is  no  longer  a  bugbear.  With  regard  to  the 
kind  of  operation,  I  think  we  should  give  preference  to  the  anterior 
operation  as  a  primary  one.  In  this  class  of  operations,  of  which  I 
have  done  many,  I  have  gotten  good  results.  I  have  operated  twice 
on  the  Gasserian  ganglion  by  Hartley's  method,  both  times  with  suc- 
cess, and  would  always  choose  it  by  preference.  One  can  avoid  severe 
bleeding  by  packing.  The  nerves  are  easily  divided  anteriorly  at  the 
internal  foramina,  and  twisted  from  the  Gasserian  ganglion  with  some 
part  of  it  adhering.  One  of  my  cases,  after  recovering  perfectly 
from  operation,  died  three  months  after  from  pneumonia.  My  second 
remained  perfectly  well  after  one  year.  As  far  as  the  cause  being 
sclerosis  of  the  vessels,  if  there  is  reason  to  think  that  this  is  a  cause, 
then  I  do  not  see  any  reason  why  we  should  go  as  far  back  as  the 
ganglion.  Other  cases  which  have  been  cured  by  the  anterior  oper- 
ations must  have  had  that  same  origin.  Their  cures  have  been  as 
enduring  as  those  reported  after  the  deep  operation.  This  is  hardly 
an  argument  in  favor  of  the  sclerosis  of  the  artery. 

Dtx.  Fowler.  I  did  not  intend  to  claim  the  ligation  of  the  common 
carotid  as  an  operation  of  my  own.  The  original  feature  of  the  oper- 
ation as  performed  by  myself  is  that  of  ligature  of  the  external  carotid 
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in  addition,  for  the  purpose  of  direct  inhibition  of  the  blood-supply  of 
the  ganglion. 

Dr.  Keen.  The  suggestion  has  been  made  to  ligate  the  common 
carotid,  or  the  external  carotid,  in  order  to  diminish  the  danger  of 
rupture  of  the  middle  meningeal.  Within  the  last  two  months  there 
has  been  a  case  in  Philadelphia  in  which  this  was  done,  and  necrosis 
of  the  osteoplastic  flap  followed  from  the  cutting  off  of  the  blood- 
supply,  and  the  patient  perished  from  sepsis.  This  is  a  warning  to  all 
of  us. 

I  should  like  to  call  attention  to  the  value  of  two  methods  of  medi- 
cal treatment,  one  to  which  Dr.  Dana,  of  New  York,  recently  called 
attention,  that  of  giving  massive  doses  of  strychnine ;  and  the  other 
was  suggested  by  Esmarch,  who  has  spoken  of  the  value  of  purgatives. 
I  think  medical  treatment  should  be  tried  first. 

Dr.  T.  A.  McGraw,  of  Detroit. 

I  think  the  profession  has  never  sufficiently  investigated  the  influ- 
ence, if  any,  that  the  motor  nerves  may  have  in  causing  neuralgic 
conditions.  I  recall  ah  old  quack  in  the  last  century,  I  think  he  was 
a  shoemaker,  who  used  to  make  an  incision  behind  the  jaw  and  cure 
neuralgia.  Now,  what  else  could  he  do  but  separate  the  motor  nerves  ! 
We  have  always  assumed  that  these  neuralgias  are  due  to  sensory  affec- 
tions; but  are  we  sure  of  this?  We  know  that  neuralgia  comes  on 
after  motion.  I  am  not  at  all  sure  that  the  division  of  some  of  these 
motor  nerves  might  not  act  better  in  curing  the  neuralgia  than  divi- 
sion of  the  sensory.  We  do  not  know  as  yet  whether  the  neuralgia 
is  motor  or  sensory,  and  it  seems  to  me  that  this  is  a  question  which 
should  be  looked  into. 

Dr.  Maurice  II.  Richardson,  of  Boston. 

I  had  the  pleasure  of  seeing  Dr.  Tiffany  operate,  and  was  de- 
lighted at  the  success  of  the  method  employed.  I  have  been  much 
interested  in  the  treatment  of  trifacial  neuralgia,  and  feel  that  we 
should  not  attack  the  ganglion  first,  but  as  a  last  resort,  especially  in 
old  people  and  patients  who  are  unable  to  stand  so  formidable  an 
operation  as  intracranial  neurectomy.  Several  cases  I  have  treated 
by  the  most  simple  operation,  as,  for  instance,  excision  of  the  terminal, 
removal  of  the  infra-orbital  and  the  meningeal.  It  seems  to  me  that 
in  many  cases  we  can  get  considerable  relief  by  simple  operation,  and, 
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if  that  fails,  we  can  then  do  a  deep  operation.  Finally,  if  recurrence 
takes  place,  we  can  remove  the  Gasserian  ganglion.  By  taking  these 
operations  in  order  we  can  assure  our  patients  of  recovery.  I  have 
had  two  cases,  in  both  of  which  the  hemorrhage  was  considerable. 
The  most  important  and  interesting  point  was  the  enormous  amount 
of  fluid,  which  gave  the  dura  mater  the  appearance  of  cysts. 

Referring  to  Dr.  McGraw's  query  as  to  trifacial  neuralgia  being 
produced  by  some  affection  of  the  motor  nerves,  I  have  looked  up 
the  operation,  and  the  first  that  was  done  was  by  dividing  the  motor 
nerves,  the  result  being  complete  paralysis  of  the  face  without  cure. 

Dr.  Fowler.  It  has  been  stated  that  the  mortality  in  ligature  of 
the  common  carotid  is  18  per  cent.  This,  however,  includes  aneur- 
isms, gunshot-wounds,  ligature  performed  preliminary  to  the  excision 
of  larger  tumors  of  the  neck,  etc.  Where  the  vessel  itself  is  healthy 
and  no  serious  affection  present,  as  when  the  operation  is  performed 
for  neuralgia  of  the  fifth  nerve,  the  mortality  amounts  to  5  per  cent. 

Dr.  P.  S.  Conner,  of  Cincinnati. 

I  am  sure  that  we  will  all  have  much  pleasure  in  reading  the  Presi- 
dent's address,  and  will  learn  from  it  many  facts  in  addition  to  those 
already  received. 

In  considering  this  subject  we  are  to  remember  that  its  most  impor- 
tant points  are:  1,  the  cause  of  the  neuralgia,  and,  2,  the  results  of 
operative  interference.  We  have  neuralgias  and  neuralgias ;  causes 
eccentric  and  causes  central.  In  many  cases  operations  done  on  the 
exterior  will  remove  the  cause,  and  recovery  will  take  place;  in  others 
no  operations  can  give  other  than  temporary  relief.  When  I  had 
occasion,  many  years  ago,  to  study  up  the  operation  of  Carnochan  for 
the  removal  of  Meckel's  ganglion  and  the  results  up  that  time  secured, 
I  found  that  in  only  one  case  had  the  patient  been  free  from  pain  for 
moie  than  three  years,  and  in  that  case  (Schuppert,  of  New  Orleans) 
the  relief  had  not  been  secured  until  after  the  operation  upon  the  sev- 
enth nerve.  One  of  the  other  patients  died  insane ;  in  several  the 
relief  afforded  was  very  temporary,  and  the  disease  was  evidently  of 
deep  origin.  As  we  all  know,  the  result  of  the  operation  must 
largely  depend  upon  the  cause  of  the  neuralgia.  When  it  is  external, 
complete  and  permanent  relief  may  be  expected  ;  when  internal,  only 
temporary  freedom  from  pain.  But  such  temporary  relief  is  amply 
sufficient  to  justify  an  operation,  even  one  attended  with  considerable 


CURE    OK    FACIAL    NEURALGIA.  51 

risk  to  life.  Even  certainty  of  recurrence  will  not  weigh  against  the 
comfort  of  a  painless  life  of  a  few  weeks.  Careful  study  of  the  Presi- 
dent's paper  will,  I  am  sure,  satisfy  us  of  the  wisdom  of  the  intra- 
cranial operation,  and  show  us  that  from  it  may  be  expected  prolon- 
gation of  the  term  of  freedom  from  pain  and  an  increasing  percentage 
of  complete  recovery.  The  mortality  that  we  have  heard  given  is  not 
more  than  might  properly  be  expected,  and  will  certainly  be  lessened 
as  experience  is  gained.  The  risks  may  well  be  taken.  The  operation 
has  a  future  in  those  cases  in  which  external  operations  have  failed. 
No  one  is  justified  in  doing  an  intracranial  operation  until  the  extra- 
cranial has  been  done  and  proved  unsuccessful. 

Dr.  S.  J.  Mixter,  of  Boston. 

My  third  case  died  about  a  month  ago,  so  that  now  all  three  cases 
are  dead.  This  case  had  been  relieved  for  two  years,  although  he  had 
had  some  pain.  He  died  of  apoplexy.  There  is  one  point  that  is 
brought  to  my  mind  by  the  statement  that  in  some  cases  there  was 
apparently  a  neuroma  on  the  stump.  I  have  seen  two  cases  in  which, 
after  intracranial  operation,  where  the  patient  had  refused  a  second 
operation,  the  old  wound  was  reopened  and  relief  was  thus  obtained 
for  some  months.  This  shows  that  in  cases  of  recurrence  after  an 
intracranial  operation  we  can  give  relief  for  a  short  time  by  merely 
removing  the  scar.  This  method  might  do  where  the  case  was  so  weak 
that  we  would  not  care  to  do  an  intracranial  operation. 

Dr.  Tiffany.  I  believe  Rose's  operation  was  first  done  in  1890. 
My  first  case  is  not  yet  well,  although  he  was  doing  well  when  he  left, 
but  the  wound  has  not  healed.  I  have  had  nine  cases  and  one  death. 
With  regard  to  operators,  there  are  forty-five  recorded  in  the  hundred 
cases.  Of  these  forty-five,  twenty-four  have  each  operated  upon  one 
case  only,  while  the  others  were  multiple  operators.  It  must  be  re- 
membered that  these  cases  are  less  sensitive  in  many  ways;  whether 
there  is  diminished  smell  or  not  I  do  not  know,  but  there  is  dimin- 
ished sensation  about  the  nostrils,  and  lacrymation  is  diminished. 
This  would  go  well  with  the  statement  that  the  cornea  is  not  kept 
clean.  Not  only  will  the  winking  of  the  eye  be  lessened  by  lack 
of  sensation,  but  there  is  distinctly  diminished  sensation  and  secre- 
tion. In  some  cases  no  tears  have  been  secreted  when  the  patient  has 
cried.  In  regard  to  a  central  lesion,  this  is  a  conundrum.  I  do  not 
know  of  any  central  lesion  that  is  habitually  the  cause.     The  nerve 
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posterior  to  the  ganglion  is  probably  not  quite  the  same  as  the  nerve 
anterior  to  it.  It  seems  as  though  the  peripheral  nerves  are  more  apt 
to  undergo  arterio-sclerosis.  The  vessels  are  more  markedly  sclerosed 
in  the  peripheral  nerves  rather  than  in  the  nerves  posterior  to  the 
ganglion. 

The  case  of  kidney  lesion  is  very  interesting,  and  is  one  of  the  first 
recorded.  It  is  germane  to  the  same  subject  recorded  by  Dr.  Mixter. 
Why  the  motor  nerve  being  interfered  with  should  affect  taste  is  some- 
thing that  we  do  not  know  anything  about ;  neither  do  we  know  why 
heat  or  cold  should  not  be  perceived.  The  curving  of  the  tongue  is 
due  to  atrophy,  and  the  tongue  I  referred  to  was  slightly  diminished, 
but  the  patient  had  perfect  motion.  As  to  ligation  of  the  carotids, 
this  has  been  tried  and  found  wanting  in  many  cases.  The  method 
has  come  into  vogue  and  gone  out  again.  A  certain  number  of  oper- 
ations have  been  done,  and  Dr.  Park,  of  Buffalo,  reports  two  cases  in 
which  he  tied  the  carotid  and  the  cases  did  well.  In  these  cases  he 
made  an  H-shaped  incision,  and,  in  addition  to  ligating  the  carotid, 
he  picked  away  the  ganglion,  so  that  it  is  a  question  which  did  the 
cure.  There  is  21  per  cent,  mortality  at  present,  and  whether  taking 
away  the  ganglion  is  a  proper  operation  or  not  experience  only  can 
show.  I  think  there  is  nothing  more  depressing  than  a  patient  with 
advanced  facial  neuralgia,  and  any  operation  that  we  can  do  for  relief 
I  consider  proper. 
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The  male  genital  organs  are  the  seat  of  as  yet  imperfectly 
understood  conditions  which  predispose  them  to  tubercular 
infection.  The  literature  on  tuberculosis  of  these  organs  is 
scanty  as  compared  with  tubercular  affections  of  other  organs, 
such  as  the  lungs,  pleurae,  peritoneum,  lymphatic  glands,  bones, 
joints,  meninges,  and  skin.  A  careful  search  of  what  has  been 
written  on  tuberculosis  of  the  male  genital  organs  will  convince 
the  searcher  for  truth  and  instruction  that  this  subject  has  not 
received  the  attention  its  importance  demands.  The  observa- 
tions of  many  clinicians  in  this  comparatively  new  field  of 
surgical  pathology  present  no  uniform  and  many  times  diamet- 
rically opposite  results.  The  deductions  drawn  in  the  post- 
mortem-room by  professional  pathologists  likewise  lack  uni- 
formity, and  the  different  results  obtained  have  often  been  taken 
as  a  basis  to  fortify  the  opinion  of  individual  surgeons.  This 
department  of  surgical  tuberculosis  is  in  its  primitive  stage,  and 
offers  many  inducements  and  opportunities  for  careful  clinical 
observation  and  bacteriologic  and  pathologic  research  in  the 
future.  The  great  obstacle  to  a  more  perfect  development  of 
the  surgical  aspects  of  tuberculosis  of  the  male  organs  of 
generation,  in  the  past  and  to  a  certain  extent  at  the  present 
time,  has  been,  and  remains,  accuracy  in  diagnosis.  Since  the 
mystic  term  scrofula  has  been  almost  completely  eliminated 
from  the  present  nomenclature  of  surgical  affections  it  has  been 
found  that  many  of  the  chronic  inflammatory  diseases  of  the 
male  organs  of  generation  are  of  tubercular  nature.  The  im- 
portant questions,  whether  the  male  genital  organs  are  the  seat 
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of  primary  tuberculosis  or  whether  the  disease  extends  to  them 
by  a  progressive  infective  process  from  the  upper  portion  of  the 
urinary  system,  have  not  been  definitely  settled;  each  side  can 
show  its  exponents  whose  views  command  respect.  For  my 
own  part,  I  am  firmly  convinced  that  in  a  fair  percentage  of 
cases  the  male  genital  organs  are  the  seat  of  primary  tubercu- 
losis, the  tubercle  bacilli  finding  in  the  bloodvessels  of  the 
complicated  genital  apparatus  a  favorable  condition  for  their 
mural  implantation,  growth,  and  reproduction.  These  are  the 
comparatively  rare  cases  of  haematogenous  primary  tuberculosis 
of  the  male  genital  organs,  caused  by  the  deposition,  growth, 
and  reproduction  of  tubercle  bacilli  floating  in  the  general  cir- 
culation, locating  in  some  part  of  the  genital  apparatus  without 
a  discernible  tubercular  lesion  in  any  of  the  other  organs.  Such 
cases  occur,  but  are  few  as  compared  with  instances  of  secondary 
tuberculosis  complicating  tubercular  affections  of  other  organs 
or  occurring  in  the  course  of  extension  of  a  tubercular  process 
by  continuity  of  surface  from  the  urinary  organs.  It  is  my 
purpose  on  this  occasion  to  call  your  attention  to  some  of  the 
salient  points  in  the  etiology,  pathology,  and  clinical  aspects  of 
tuberculosis  of  the  male  genital  organs  as  recorded  in  current 
surgical  literature,  and  I  shall  emphasize  some  of  the  topics 
which  have  attracted  my  attention  by  my  own  personal  obser- 
vations. 

Tuberculosis  of  the  Penis.  The  frequency  with  which 
tubercular  affections  of  the  female  organs  of  generation  occur 
has  recently  received  the  well-merited  attention  of  gynecologists. 
The  observations  which  have  been  made  in  this  direction  have 
reminded  the  surgeon  of  the  possibility  of  direct  inoculation 
during  coitus.  That  such  an  occurrence  is  beyond  the  range  of 
imagination  no  one  can  deny.  Years  ago  Verneuil  ("  Hypo- 
these  sur  l'origine  de  certaines  tuberculeuses  genitales  dans  les 
deux  sexes."  Gas.  hebd.,  1883,  No.  14,  15)  expressed  the 
opinion  that  primary  genital  tuberculosis,  which  does  not  depend 
on  scrofula,  is  probably  caused  by  direct  infection  during  coition, 
that  is,  by  the  wandering  of  tubercle  bacilli  through  the  ex- 
ternal genital  organs  to  a  point  of  the  apparatus  in  which  favor- 
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able  conditions  for  their  localization  and  reproduction  exist. 
Poncet  {La  Medecine  Moderne,  Paris,  July  29,  1890)  reported  to 
the  French  Congress  for  the  Study  of  Tuberculosis  an  article 
on  tuberculosis  having  its  origin  in  the  penis.  Three  varieties 
are  mentioned  :  1.  Balano-preputial  tuberculosis ;  2.  Tubercu- 
losis of  the  mucous  membrane  (this  variety  usually  showing 
itself  first  in  the  deep  urethra) ;  3.  Tuberculosis  of  the  urethra, 
which  consists  of  fungous  masses  involving  the  peri-urethral 
tissues,  thereby  allowing  the  urine  to  infiltrate  the  penile  struc 
tures.  I  have  reason  to  believe  that  many  of  the  cases  of  de 
structive  lesions  of  the  penis  treated  by  amputation  of  the  organ 
in  which  no  recurrence  followed  the  disease  was  not  carcinoma 
as  surmised,  but  of  a  tubercular  character.  During  the  last  two 
years  I  have  seen  two  cases  of  extensive  destruction  of  the 
penis  from  what  I  believed  to  be  a  tubercular  process.  One  of 
the  patients  under  the  care  of  Prof.  Scales,  in  Mobile,  was  a 
colored  man  about  thirty-five  years  of  age,  single,  with  no  his- 
tory of  syphilitic  infection.  The  ulceration  commenced  upon 
the  external  surface  of  the  prepuce  several  years  ago,  and  was 
not  attended  in  the  beginning  by  enlargement  of  the  inguinal 
glands.  The  ulceration  and  sloughing  extended  successively 
to  the  glands  and  body  of  the  penis,  and  finally  resulted  in  almost 
complete  destruction  of  the  entire  organ.  Later  the  inguinal 
glands  and  skin  covering  the  scrotum  became  involved.  The 
inguinal  glands  became  caseous  and  several  well-marked  tuber- 
cular abscesses  developed.  When  I  saw  the  patient  he  was 
confined  to  his  bed  and  the  discharge  from  the  extensive  ulcer- 
ated surfaces  had  resulted  in  inoculation  tuberculosis  which 
covered  a  considerable  area  of  the  gluteal  regions  on  both  sides. 
Some  of  the  ulcers  would  heal  from  time  to  time  when  the  new 
scar-tissue  would  again  break  down  and  give  place  to  an  ulcera- 
tive process.  No  signs  of  syphilis  could  be  detected  upon  any 
part  of  the  surface  of  the  body  or  in  any  of  the  internal  organs. 
The  patient  had  been  subjected  repeatedly  to  antisyphilitic 
treatment  with  various  preparations  of  mercury  and  iodine  with- 
out any  improvement ;  in  fact,  such  treatment  appeared  to  ag- 
gravate the  local  conditions  and  still  further  impair  the  general 
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health  of  the  patient.  Under  antitubercular  treatment,  local 
and  general,  consisting  in  the  use  of  antiseptics,  balsam  Peru, 
and  later  iodoform,  repeated  curettage,  and  the  internal  admin- 
istration of  guaiacol  and  cod-liver  oil,  the  disease  was  arrested* 
the  ulcers  healed  rapidly,  and  the  general  health,  which  had 
been  precarious  for  several  years,  was  so  much  improved  in  the 
course  of  a  few  months  that  the  patient  was  able  to  resume 
light  work.  I  had  no  opportunity  to  make  a  microscopic  ex- 
amination of  the  tissues  or  to  search  for  the  bacillus  in  this 
case,  but  I  have  but  little  doubt,  both  from  the  clinical  history 
of  the  case  as  well  as  the  character  of  the  local  lesions,  that 
the  affection  was  one  of  primary  tuberculosis  of  the  skin  which 
extended  rapidly  to  all  of  the  tissues  of  the  penis  and  later  to 
the  lymphatics,  and  finally  to  neighboring  parts  exposed  to 
contamination  from  the  profuse  discharge  from  the  ulcerated 
surfaces.  The  very  fact  that  the  lymphatic  glands  were  con- 
verted in  whole  or  in  part  into  cheesy  masses  speaks  for  the 
diagnosis  of  tuberculosis  and  against  syphilis.  It  is  well  known 
that  in  the  negro  tuberculosis  often  pursues  an  exceedingly 
rapid  course.  In  a  few  weeks  tubercular  glands  break  down 
and  suppurate,  a  condition  often  associated  with  quite  extensive 
phlegmonous  inflammation  of  the  surrounding  connective  tissue, 
the  consequence  of  a  mixed  infection  with  pyogenic  organisms. 
It  is  therefore  not  surprising  that  in  rare  cases  tuberculosis  of 
the  penis  should  result  in  extensive  destruction  or  complete 
loss  of  the  organ  under  the  influence  of  a  double  infection  in 
persons  peculiarly  susceptible  to  the  ravages  of  this  disease. 

For  a  full  report  of  this  case  I  am  indebted  to  Professor 
Scales  and  Dr.  Fonde  : 

"John  Mitchell,  mulatto,  aged  thirty-one  years.  Entered 
City  Hospital  of  Mobile,  December  22,  1893,  with  an  ulcer  on 
the  balano-preputial  fold  and  extending  on  the  glans  penis. 
The  ulcer  was  cauterized  with  nitric  acid  and  an  iodoform  dress- 
ing applied.  The  patient  improved  slightly,  and  at  the  end  of 
two  months  left  the  hospital.  He  returned  again,  after  an  ab- 
sence of  six  months,  with  the  entire  penis  destroyed,  and  with 
a  large  ulcer  on  the  nates  which  rapidly  extended.     He  suffered 
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great  pain,  showed  serious  pulmonary  complications,  was 
greatly  emaciated  and  confined  to  bed  for  six  months.  During 
this  time  the  actual  cautery  was  applied,  followed  by  dressings 
of  a  5  per  cent,  solution  of  balsam  Peru  in  castor  oil,  and  also 
a  short  course  of  guaiacol.  After  the  first  two  cauterizations 
there  was  decided  improvement  in  the  ulcer,  but  the  third  and 
last  were  followed  by  no  benefit,  the  ulcer  continuing  to  enlarge. 
He  was,  however,  sufficiently  improved  to  enable  him  to  leave 
his  bed  for  an  hour  at  a  time.  The  patient's  condition  remained 
about  the  same  for  four  or  five  months,  when  he  seemed  to 
grow  steadily  worse.  Dressings  of  iodoform  were  applied 
daily  from  this  time  until  January  15,  1895,  when  Prof.  N.  Senn 
saw  the  case  and  delivered  a  clinical  lecture  in  the  hospital 
amphitheatre  to  the  students  of  the  Medical  College  of  Ala- 
bama. The  patient's  condition  was  desperate  at  this  time. 
The  ulceration  had  extended  by  numerous  ulcers  closely  adjoin- 
ing and  finally  coalescing,  the  whole  being  purulent  until  the 
whole  perineal  region,  coccygeal  fissure,  and  both  nates  were 
denuded,  and  in  some  places  the  destruction  extended  deeply. 
The  bladder  was  emptied  through  several  perforations  in  the 
perineum,  and  single  shallow  ulcers  appeared  on  the  scrotum. 
The  entire  extent  of  the  ulceration  on  the  nates  measured  ten 
inches  vertically  by  nine  inches  transversely,  being  greater  on 
the  left  buttock. 

"  Dr.  Senn  advised  a  thorough  course  of  guaiacol  and  tonics 
until  the  general  condition  of  the  patient  would  permit  a  thor- 
ough and  radical  removal  of  all  infected  tissues  by  curettement. 

"  Guaiacol  was  commenced  in  doses  of  gtt.  v.  well  diluted  in 
milk,  three  times  a  day,  and  gradually  increased  until  the  pa- 
tient was  taking  ten  drops  four  times  daily.  He  was  also  given 
a  course  of  syrup  of  iodide  of  iron.  Patient  improved  suffi- 
ciently in  three  months  to  leave  bed  and  lounge  around  for 
most  of  the  day,  and  slept  and  rested  well,  which  he  had  not 
been  able  to  do  since  his  arrival  at  the  hospital,  unless  under  an 
opiate.  He  still  suffered  pain  the  greater  part  of  the  time. 
Curettement  May  31st;  surgeon,  William  M.  Mastin.  Patient 
was  anaesthetized  and  the  whole  field  of  infection  carefully  and 
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deeply  scooped  out,  and  edges  trimmed  with  scissors.  Some 
of  the  pockets  extended  deeply  into  the  nates  and  some  bur- 
rowing far  under  the  skin.  One  at  the  gluteal  creases  penetrated 
nearly  to  the  femur  in  the  adductor  muscles.  A  dressing  of 
iodoform  was  then  applied  Rapid  healing  followed  and  pain 
was  almost  entirely  absent  when  the  patient  recovered  from  the 
immediate  effects  of  the  curette. 

"  Curettement  July  ioth  ;  surgeon,  William  M.  Mastin.  The 
condition  very  much  better,  and  healing  had  taken  place  in 
considerable  part  of  the  field  of  the  ulcer.  Was  again  thor- 
oughly curetted  with  the  same  marked  relief  and  improvement 
following. 

"  Curettement  August  7th ;  surgeon,  William  M.  Mastin.  An 
occasional  fresh  breaking  down  in  the  cicatricial  tissue  beneath 
the  surface  invariably  yielded  to  the  curette  and  healed  rapidly. 

"  Curettement  August  30,  1895  ;  surgeon,  William  M.  Mastin. 
The  same  marked  improvement.  The  main  portion  of  the 
field  showed  healthy  and  pliable  cicatrix. 

"  Curettement  September  6,  1895  ;  surgeon,  William  M.  Mas- 
tin.     Treated  as  before  with  same  benefit. 

"Curettement  October  31st;  surgeon,  T.  S.  Scales.  There 
were  several  small  and  shallow  ulcers  in  the  coccygeal  fissure 
and  in  the  inguinal  field  on  each  side  of  the  scrotum,  in  addition 
to  the  large  and  deep  one  which  remained  in  the  gluteal  crease. 
These  were  carefully  scraped  and  iodoform  thoroughly  rubbed 
in.     Followed  by  improvement. 

"Curettement  January  20,  1896;  surgeon,  James  A.Abra- 
hams. There  were  two  remaining  ulcers,  one  next  the  scrotum 
in  the  coccygeal  fissure,  and  the  other  in  the  gluteal  crease, 
which  again  received  a  careful  and  extensive  removal  of  the  in- 
volved tissue,  iodoform  rubbed  thoroughly  in.  Followed  by 
healthy  granulation  at  the  bottom  of  the  ulcer  and  rapid  healing. 

"Curettement  February  20,  1896;  surgeon,  James  A.  Abra- 
hams. There  was  steady  improvement,  the  only  large  ulcer 
remaining  was  the  one  in  the  gluteal  crease,  which  was  filling 
up  rapidly.  Scraped  and  treated  as  before ;  improvement  fol- 
lowing. 
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"  Since  the  second  curettement  the  patient  has  been  able  to 
do  work  around  the  hospital  and  acted  as  nurse  for  some  time. 
He  is  six  feet  tall ;  weighs  185  pounds.  Pulmonary  symptoms 
have  disappeared,  and  he  is  robust,  very  strong,  and  healthy. 
He  suffers  no  pain.  The  only  remaining  ulcer  is  the  one  at  the 
gluteal  crease,  which  is  now  about  the  size  of  a  half-dollar  and 
is  shallow.     This  will  be  scraped  again  in  a  few  days." 

Very  recently  I  have  had  an  opportunity  to  examine  quite  a 
similar  case  in  the  service  of  Dr.  BoufBeur,  at  the  Cook  County 
Hospital.  In  this  case  the  lymphatic  glands  in  the  groins  be- 
came involved  after  a  considerable  portion  of  the  penis  had  be- 
come destroyed  by  ulceration  and  sloughing.  Syphilis  was 
suspected,  but  the  most  energetic  treatment  made  no  impres- 
sion on  the  progress  of  the  disease.  Local  and  general  anti- 
tubercular  treatment,  with  excision  of  the  enlarged  lymphatic 
glands,  effected  a  speedy  and  permanent  cure.  Many  sections 
of  the  diseased  tissue  were  examined  for  bacilli  with  negative 
results,  but  the  existence  of  isolated  multinuclear  giant  cells 
furnished  an  additional  proof  of  the  tubercular  nature  of  the 
primary  disease  and  the  secondary  glandular  complications.  In 
both  of  these  cases  the  base  and  borders  of  the  ulcers  were  not 
indurated,  the  surface  covered  with  pale,  flabby,  cedematous 
granulations,  the  margins  undermined,  the  overhanging  skin  of 
a  bluish  tint.  The  spongy  and  cavernous  portions  of  the  penis 
appeared  to  yield  alike  to  the  tubercular  destruction.  In  neither 
of  these  cases  did  the  disease  involve  the  urethral  mucous 
membrane  above  the  level  of  the  ulcerated  surface.  The 
strongest  argument  in  favor  of  the  tubercular  nature  of  the 
destructive  process  is  the  fact  that  vigorous  antisyphilitic  treat- 
ment not  only  failed  in  arresting  the  disease,  but  resulted  in 
aggravation  of  the  local  conditions  and  general  health  of  both 
patients,  while  the  antitubercular  treatment  yielded  the  most 
prompt  and  satisfactory  results. 

Tuberculosis  of  Urethra.  Surgeons  are  familiar  with  the 
well-known  clinical  fact  that  foreign  substances  when  intro- 
duced into  the  urethra  are  very  prone  to  travel  in  the  direction 
of  the  bladder  unaided  by  any  vis  a  tergo.     It  is  reasonable  to 
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assume  that  micro-organisms  lodged  in  the  meatus  are  conveyed 
in  a  similar  manner  along  the  urethral  tract,  and,  unless  they 
become  arrested  upon  a  soil  propitious  for  their  growth  and 
development,  they  produce  no  symptoms.  There  can  be  but 
little  doubt  that  direct  infection  of  the  urinary  tract  with  the 
bacillus  of  tuberculosis  occasionally  takes  place  in  this  manner. 
Primary  tuberculosis  of  the  urethra  is  exceedingly  rare,  and 
when  it  occurs  it  takes  place  in  a  part  of  the  urethral  mucous 
membrane  prepared  for  the  reception  and  growth  of  the  bacillus 
by  some  antecedent  injury  or  disease.  Tuberculosis  of  the 
urethra  must  be  mentioned  especially  as  an  affection  which  is 
prone  to  exist  in  cases  of  vesical  and  prostatic  tuberculosis  in 
consequence  of  a  direct  extension  of  the  infective  process  from 
either  of  these  organs  to  the  mucous  membrane  of  the  urethra. 
It  may  occur  in  the  prostatic,  the  bulbous,  or  any  other  part  of 
the  urethra.  It  is  found  more  frequently  in  young  females 
suffering  from  bladder  tuberculosis  than  in  men.  It  appears  in 
the  form  of  ulcers  and  is  often  attended  by  incontinence  of 
urine.  What  English  has  designated  as  tubercular  peri-urethritis 
is  in  reality  a  tubercular  perineal  abscess  which  can  take  its 
origin  as  well  from  a  tubercular  Cowper's  gland  as  a  tubercular 
urethral  ulcer.  I  have  now  under  my  care  at  the  Presbyterian 
Hospital  a  boy,  aged  fourteen  years,  who  about  a  year  ago 
manifested  the  first  symptoms  of  renal  tuberculosis.  In  the 
course  of  a  few  months  a  large  tubercular  paranephric  abscess 
developed  on  the  left  side,  which  was  incised,  but  never  healed. 
Soon  after  he  was  admitted  to  the  hospital  symptoms  appeared 
which  indicated  that  the  tubercular  process  had  reached  the 
bladder.  A  few  weeks  later  a  urethritis  set  in,  characterized 
by  a  profuse  discharge.  The  meatus  presented  the  same  ap- 
pearance as  during  the  early  stages  of  a  gonorrhoeal  urethritis. 
As  soon  as  the  disease  reached  the  urethra  incontinence  of  urine 
appeared  and  continued  until  the  acute  symptoms  subsided. 
Four  guinea-pigs  were  inoculated  by  injecting  a  hypodermatic 
syringe  full  either  into  the  peritoneal  cavity  or  the  loose  con- 
nective tissue  in  the  groin.  All  of  the  animals  died  in  the 
course  of  five  or  six  weeks,  and  the  post-mortem  in  each  instance 
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revealed  diffuse  miliary  tuberculosis.  In  this  case  the  tubercu- 
lar inflammation  extended  from  the  kidney  over  the  entire 
urinary  tract  in  the  course  of  a  year.  Long  before  the  infec- 
tion reached  the  bladder  and  urethra  the  tubercular  nature  of 
the  primary  renal  affection  was  established  by  the  detection  of 
numerous  tubercle  bacilli  in  the  urinary  sediment  obtained  from 
the  centrifuge.  Tubercular  urethritis  gives  rise  most  constantly 
to  retention  and  incontinence  of  urine.  Owing  to  the  irritation 
caused  by  the  urinary  secretion,  which  will  be  voided  the  more 
frequently  in  proportion  to  the  irritation  of  the  bladder  present, 
the  inflamed  mucous  membrane  will  be  kept  in  a  constant  state 
of  disease,  and  the  more  so  as  in  these  situations  the  tubercular 
infiltration  is  not  usually  eliminated,  but,  on  the  contrary,  steadily 
increases  in  quantity,  and  on  this  account  not  only  excites 
catarrhal  inflammation  in  the  adjacent  healthy  mucous  mem- 
brane, but  also  affords  an  increasing  impediment  at  the  deepest 
part  of  the  urethra  to  the  flow  of  urine,  and  the  most  appropri- 
ate local  surgical  treatment  only  suffices  to  check  in  some 
measure  the  retention  of  the  urine.  Retention  eventually  leads 
to  incontinence. 

Michaut  (Sur  en  cas  d'ulceration  tuberculeuse  de  l'urethre 
consecutive  a  une  tuberculose  renale  primitive.  Bulletin  de  la 
Soc.  Anat.  de  Paris,  1887)  observed  a  case  of  tubercular  ulcera- 
tion of  the  urethra  in  a  man  the  subject  of  pulmonary  tubercu- 
losis. The  disease  appeared  as  a  hard  induration  five  centimetres 
behind  the  meatus,  which  simulated  clinically  closely  a  hard 
chancre.  Later  tubercular  granulations  appeared  around  the 
meatus  and  upon  the  surface  of  the  glans  penis.  The  post- 
mortem revealed  tuberculosis  of  the  kidneys  and  a  descending 
tubercular  process  which  finally  reached  the  urethra.  The  part 
of  the  urethra  affected  was  indurated,  and  the  fossa  navicularis 
was  the  seat  of  deep  ulcerations.  In  the  differential  diagnosis 
of  urethral  chancres  it  is  well  to  bear  in  mind  tubercular  lesions 
which  may  so  closely  resemble  primary  syphilitic  infection. 

Analecot  (Ann.  des  Maladies  des  Organes  genito-urinaries, 
November,  1893)  records  a  rare  case  of  secondary  tubercular 
ulcer  surrounding  and  involving  the  meatus,  about  the  size  of  a 
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ten-cent  piece.  The  patient  was  a  boy,  fourteen  years  old,  and 
had  been  circumcised  eight  days  after  birth.  The  appearance 
of  the  ulcer  and  the  absence  of  induration  excluded  the  idea  of 
a  hard  chancre.  The  smooth  base,  absence  of  suppuration,  and 
the  regularity  of  its  border  excluded  chancroid.  It  was  not 
painful.  The  patient  had  for  three  years  been  suffering  with 
bladder  trouble.  Micturition  was  frequent,  painful,  and  at  times 
bloody.  Although  no  bacilli  could  be  detected  in  the  ulcer, 
inoculation  with  debris  taken  from  it  nevertheless  produced 
tuberculosis  in  guinea-pigs,  and  so  demonstrated  its  tubercular 
nature.     The  ulcer  had  remained  stationary  for  nearly  a  year. 

Ahrens  (Die  Tuberculose  der  Harnrohre.  Beitr.  zur  Klin. 
Chir.,  Bd.  viii.  p.  312)  succeeded  in  finding  the  reports  of  only 
four  cases  of  tuberculosis  of  the  urethra  in  women.  It  is  more 
common  in  men,  but  its  relative  frequency  is  estimated  differ- 
entially by  different  authors.  Krzywicki  believes  that  the  ure- 
thra is  affected  in  1  per  cent,  of  all  forms  of  tuberculosis,  and 
in  17  per  cent,  of  all  cases  of  urogenital  tuberculosis.  In  the 
majority  of  cases  it  is  affected  secondarily  both  in  the  ascend- 
ing and  descending  forms  of  urogenital  tuberculosis,  and  with 
few  exceptions  the  prostate  gland  is  simultaneously  implicated. 
In  exceptional  cases  it  is  met  with  as  a  primary  affection,  and 
in  that  event  is  nearly  always  mistaken  for  a  primary  syphilitic 
ulcer.  In  the  primary  form  the  infection  takes  place  either 
through  the  general  circulation  or  by  inoculation  ;  the  latter 
mode  of  origin  was  demonstrated  experimentally  to  a  certain 
extent  at  least  by  Baumgarten  by  his  experiments  on  rabbits. 
As  a  pathologic  curiosity  must  be  mentioned  tubercular  stric- 
ture of  the  urethra.  Such  a  case  is  described  by  Ahrens  (op. 
cit.).  The  patient  was  a  boy,  sixteen  years  of  age,  who  was  at 
the  same  time  the  subject  of  tubercular  coxitis.  The  stricture 
could  only  be  passed  with  a  filiform  bougie.  The  patient  died 
six  days  after  his  admission  into  the  hospital  in  consequence  of 
retentio  urinae  and  rupture  of  a  diverticulum  at  the  base  of  the 
bladder.  The  post-mortem  showed  a  caseous  exudate  upon  the 
surface  in  the  posterior  part  of  the  urethra  as  far  as  the  pars 
cavernosa.       The  bladder,  testicles,  seminal   vesicles,  ureters, 
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and  most  of  the  internal  organs  were  the  seat  of  recent  tuber- 
cular infection.  In  primary  tuberculosis  of  the  urethra,  when 
the  disease  is  accessible,  the  most  energetic  local  treatment 
should  be  resorted  to  with  a  view  of  eliminating  the  tubercular 
material,  while  its  occurrence  as  a  secondary  affection  to  tuber- 
cular affections  of  other  portions  of  the  urogenital  organs  calls 
for  palliation  and  improvement  of  the  general  health  of  the 
patient  by  appropriate  treatment. 

Tuberculosis  of  the  Spermatic  Cord.  The  spermatic  cord 
or  vas  deferens  is  the  connecting  channel  between  the  essential 
organ  of  generation  in  the  male,  the  testicle,  and  the  seminal 
vesicle.  It  is  never  the  seat  of  primary  tuberculosis.  In  tuber- 
culosis of  the  testicle  the  disease  usually  manifests  an  intrinsic 
tendency  to  advance  in  an  upward  direction,  implicating  the 
cord,  and,  if  life  is  prolonged  for  a  sufficient  length  of  time, 
eventually  reaching  the  seminal  vesicle.  The  cord  becomes 
enlarged,  indurated,  and  usually  nodular,  so  that  when  it  passes 
between  two  fingers  it  presents  somewhat  the  outline  of  a 
rosary.  In  some  cases  the  cord  enlarges  to  the  size  of  the  little 
finger.  The  swelling  is  either  cylindrical,  nodulated,  or  spindle- 
shaped.  The  mucous  membrane  is  most  thickened,  then  the 
muscular  coat,  and  last  the  adventitia.  Perforation  of  the  wall 
leads  to  tubercular  abscess  around  it.  Pain  is  usually  absent 
and  tenderness  on  pressure  slight.  In  cases  of  primary  tuber- 
culosis of  the  seminal  vesicles  the  infective  process  frequently 
descends  along  the  cord  to  the  epididymis.  The  surgical  inter- 
est in  tubercular  spermatitis  centres  in  the  operation  for  the  re- 
moval of  a  tubercular  testicle.  In  all  cases  in  which  the  cord 
is  affected  the  inguinal  canal  should  be  laid  open  freely  as  far 
as  the  internal  inguinal  ring,  and  by  gentle  traction  and  the  use 
of  dull  instruments  as  much  as  possible  of  the  cord  should  be 
made  accessible  and  removed.  It  has  been  shown  that  with 
proper  care  the  cord  can  be  liberated  in  this  manner  and  excised 
to  a  point  very  near  the  seminal  vesicle. 

Tuberculosis  of  the  Seminal  Vesicles.  The  seminal 
vesicles  are  occasionally  the  seat  of  primary  tuberculosis,  but 
in  the  majority  of  cases  the  disease  is  associated  with  similar 
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affections  of  other  parts  of  the  genital  organs,  most  frequently 
the  testicle  and  prostate  gland.  Guyon  believes  with  Lancereaux 
that  the  tubercular  process  begins  very  frequently  in  the  vesi- 
cular seminales.  Of  twenty-six  autopsies  made  with  reference 
to  show  the  frequency  with  which  the  seminal  vesicles  are 
primarily  affected,  he  found  this  to  be  the  condition  in  two  cases  ; 
in  ten  cases  these  were  involved,  but  the  prostate  was  simulta- 
neously affected ;  in  one  case  the  prostate  alone  was  implicated. 
Of  thirty-six  cases  of  diseases  of  the  seminal  vesicles  collected 
by  Dreyer  {Beitr.  zur  Pathologie  der  Samenblixschen.  Inaugural 
Dissertation,  Gottingen,  1891),  in  eighteen  the  affection  was  of 
a  tubercular  nature.  Of  these  cases  one-half  occurred  in  per- 
sons over  forty  years  of  age.  In  three  cases  the  vesicles  were 
primarily  affected,  and  in  twelve  the  disease  presented  itself  at 
a  stage  in  which  the  organs  were  hard  and  nodular  without  any 
softening,  while  in  six  cases  it  had  passed  into  the  second  stage 
characterized  by  caseation  and  liquefaction  of  the  caseous  mate- 
rial, that  is,  the  formation  of  tubercular  abscesses.  In  three 
cases  the  disease  had  extended  beyond  the  capsule  of  the  gland 
and  had  invaded  the  pelvic  connective  tissue.  In  one  case  the 
disease  was  complicated  by  tubercular  peritonitis.  Pulmonary 
tuberculosis  was  absent  only  in  two  cases.  As  a  rule,  different 
portions  of  the  urogenital  tract  and  distant  organs  were  found 
implicated.  The  seminal  vesicles  can  be  palpated  most  satis- 
factorily by  placing  the  patient  in  the  knee-elbow  position.  In 
tuberculosis  of  one  testicle  the  seminal  vesicle  on  the  corre- 
sponding side  is  frequently  found  affected,  and  in  tuberculosis  of 
both  testicles  the  subsequent  affection  of  the  seminal  vesicle  is 
often  bilateral.  The  existence  of  hard  nodules  in  different 
parts  of  the  organ  which  are  not  very  tender  on  pressure  is 
very  suggestive  of  the  tubercular  nature  of  the  disease.  The 
close  proximity  of  the  seminal  vesicles  to  the  peritoneum  in 
case  these  organs  are  tubercular  must  occasionally  lead  to  peri- 
toneal tuberculosis. 

A  number  of  surgeons  have  made  bold  attempts  to  eradicate 
one  or  both  seminal  vesicles  by  operative  interference.  Ull- 
mann  reports  from  Albert's  clinic  a  case  of  extirpation  of  the 
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tubercular  vesiculae  seminales  in  a  patient  seventeen  years  of  age, 
who  had  been  castrated  for  tubercular  orchitis.  Zuckerkandl's 
semilunar  incision  between  the  scrotum  and  anus  was  made  and 
the  space  between  bladder  and  rectum  exposed,  and  the  pos- 
terior wall  of  the  former  made  prominent  by  the  use  of  a  steel 
sound.  The  vesiculae  seminales  and  vasa  deferentia  were  now 
freely  exposed  and  could  be  readily  dissected  out  as  well  as  the 
upper  left  angle  of  the  prostate,  which  contained  a  small  ab- 
scess. Only  the  left  apparently  healthy  vas  deferens  was  left. 
The  hemorrhage  during  the  operation  was  free,  and  this,  as  well 
as  the  secondary  hemorrhage,  which  occurred  on  the  evening 
of  the  same  day,  had  to  be  arrested  by  a  resort  to  the  iodoform- 
gauze  tampon.  Healing  of  the  wound  took  place  quickly  with 
the  exception  of  a  small  urinary  fistula.  The  fistula  was  sup- 
posed to  have  been  caused  by  division  of  the  ejaculatory  duct 
in  the  substance  of  the  prostate.  The  patient  left  the  hospital 
with  a  small  urinary  fistula  and  claimed  to  have  experienced 
erections  at  different  times.  Ullmann  regards  primary  tubercu- 
losis of  the  seminal  vesicles  and  unilateral  secondary  infection 
in  the  course  of  testicular  tuberculosis  as  legitimate  indications 
for  a  radical  operation.  In  two  cases  of  secondary  tubercular 
vesiculitis  Roux  (extirpation  de  la  vesicale  seminale.  Congres 
Francais  de  Chir.,  1891)  followed  castration  for  tuberculosis  of 
the  testicles  by  excision  of  one  of  the  seminal  vesicles  which 
had  become  involved  by  the  tubercular  process.  After  the  re- 
moval of  the  diseased  testicles  and  suturing  of  the  wounds  he 
brought  the  patient  into  lithotomy  position,  lying  on  the  affected 
side,  and  made  an  incision  2-3  cm.  from  the  median  line  as  far 
as  the  ischium,  exposing  the  rectum  and  penetrating  finally  as 
far  as  the  affected  vesicle.  By  pressure  with  the  finger  in  the 
rectum  from  above  downward  the  edge  of  the  vesicle  was  made 
to  appear  in  the  upper  portion  of  the  wound.  By  the  use  of 
a  traction  ligature  the  vesicle  was  drawn  further  down,  separated, 
and  with  the  stump  of  the  vas  deferens  was  divided  close  to  the 
neck  of  the  bladder.  The  patient  recovered  from  the  immedi- 
ate effects  of  the  operation,  but  the  remote  results  of  the  pro- 
cedure are  unknown. 

Am  Surg  5 
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Weir  {Medical  Record,  August  n,  1894)  reports  a  case  in 
which  he  removed  both  seminal  vesicles  through  Zuckerkandl's 
transverse  perineal  incision.  Schede  {Deutsch  Med.  Wochen- 
schrift,  February  15,  1894)  successfully  removed  a  tubercular 
seminal  vesicle  and  cord.  He  prefers  the  method  of  Rydygier, 
which  consists  of  a  lateral  incision  extending  along  the  border 
of  the  sacrum  to  that  of  Dittel,  which  is  the  same  as  that  which 
Schede  employs  for  extirpation  of  the  prostate,  namely,  Zuck- 
erkandl's transverse  curved  perineal  incision. 

Perhaps  the  most  complete  operation  for  tubercular  vesiculitis 
has  been  performed  by  Fenger.     (Personal  communication.) 

"  The  patient,  aged  twenty-two  years,  with  a  good  family  his- 
tory. One  year  before  his  admission  into  the  German  Hospital 
he  contracted  gonorrhoea,  which  persisted  for  six  weeks.  Dur- 
ing the  latter  part  of  this  disease  he  complained  of  rheumatic 
pains  beginning  in  the  left  foot  and  passing  from  there  to  the 
hip  on  the  same  side,  and  later  to  the  left  knee  and  right  ankle. 
At  first  the  joints  were  not  swollen,  but  about  a  week  later  the 
knee-joint  began  to  swell,  and  he  was  confined  to  his  bed,  where 
he  remained  for  two  weeks.  At  the  end  of  this  time  he  re- 
covered almost  completely  from  the  joint  affection.  In  Novem- 
ber, 1894,  he  noticed  that  the  left  testicle  was  swollen;  the 
swelling  increased  slowly  until  in  about  four  weeks  it  was  as 
large  as  the  fist  of  an  adult.  When  the  patient  came  under 
Fenger's  care  the  left  testicle  was  firmer  and  slightly  larger  than 
the  right.  The  epididymis  was  hard  and  nodular  and  slightly 
tender  to  pressure.  Digital  examination  of  the  rectum  showed 
no  enlargement  of  the  prostate,  but  the  left  seminal  vesicle  was 
felt  as  a  hard  mass,  not  tender  to  pressure.  Reducible  right 
inguinal  hernia.  General  health  not  impaired.  Operation  April 
25,  1894,  in  two  steps:  first,  removal  of  testicle  and  accessible 
part  of  the  cord,  and,  second,  extirpation  of  the  seminal  vesicle 
on  the  same  side  through  Roux's  incision.  In  removing  the 
cord  after  previous  isolation  of  the  testicle,  the  incision  was 
carried  as  far  as  the  internal  inguinal  ring,  where  the  vessels 
were  tied  and  the  cord  teased  out  of  its  canal  as  far  as  possible 
before  dividing  it.     The  wound  was  packed  with  iodoform-gauze 
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and  sutures  introduced,  but  not  tied  until  after  the  completion 
of  the  second  step  of  the  operation.  During  this  part  of  the 
operation  the  patient  was  turned  on  his  left  side  and  the  knees 
drawn  up  and  rectum  lightly  packed  with  iodoform-gauze. 
Roux's  incision  was  then  made  on  the  left  side  of  the  rectum 
four  inches  in  length.  A  sound  was  introduced  into  the  bladder 
to  serve  as  a  guide  in  making  the  deep  dissection.  The  seminal 
vesicle  was  located  by  the  finger  in  the  rectum  as  an  olive- 
shaped  body.  Access  to  the  testicle  was  difficult  owing  to  the 
small  size  and  great  depth  of  the  wound.  Bleeding  was  not 
as  profuse  as  was  expected,  and  was  easily  controlled  by  the 
use  of  large  haemostatic  forceps.  The  seminal  vesicle  was  found 
close  to  the  bladder  and  was  drawn  downward  with  Museux's 
forceps.  During  the  dissection  the  prostate  and  levator  ani 
muscle  were  seen  and  recognized.  The  vesicle  was  not  encap- 
sulated, as  was  anticipated,  and  was  accidentally  opened  and 
the  contents  of  the  tubercular  abscess  escaped.  By  careful  dis- 
section with  Kocher's  director  and  scissors  the  vesicle,  with 
about  one  and  one-half  inches  of  the  vas  deferens,  was  removed 
without  injuring  the  bladder  or  opening  the  peritoneal  cavity. 
The  prostate  gland  was  found  slightly  enlarged.  In  the  left 
lobe  a  whitish  spot  was  seen  which  was  incised  and  proved  to 
be  a  small  tubercular  abscess.  The  abscess  cavity  with  a  por- 
tion of  the  lobe  of  the  gland  was  excised.  The  wound  was 
sutured  and  drained  at  each  angle  with  tubular  and  gauze  drains. 
The  first  wound  was  then  closed  and  drained  in  a  similar  manner. 
Duration  of  operation  two  and  one-quarter  hours.  The  wounds 
healed  kindly  and  the  patient  remains  in  perfect  health,  more 
than  a  year  after  the  operation." 

This  case  appears  to  show  more  conclusively  than  any  other 
on  record  that  a  timely  operation  for  secondary  tuberculosis  of 
the  seminal  vesicle,  following  an  ascending  tuberculosis  of  the 
testicle,  may  succeed  in  preventing  the  extension  of  the  disease 
to  the  bladder  and  other  portions  of  the  urinary  tract,  and  may 
even  result  in  a  complete  and  permanent  cure.  If  the  surgeon 
intends  to  remove  both  seminal  vesicles,  there  can  be  but  little 
doubt  that  Zuckerkandl's  incision  is  the  safest  and  renders  the 
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diseased  organs  more  accessible  than  any  other.  The  operation 
is  greatly  facilitated  by  placing  the  patient  in  the  ventral  posi- 
tion with  the  pelvis  elevated. 

Tuberculosis  of  the  Prostate.  Sir  Henry  Thompson  {The 
Diseases  of  the  Prostate,  their  Pathology  and  Treatment,  London, 
1861,  p.  283)  is  of  the  opinion  that  the  prostate  is  never  the 
seat  of  primary  tuberculosis.  He  says  :  "  It  would  appear  that 
at  no  period  of  the  disease  is  the  prostate  affected  alone.  Some 
other  part  of  the  genito-urinary  tract  is  the  preliminary  seat  of 
the  affection.  In  most  cases  the  deposit  appears  to  take  place 
first  in  the  kidney,  or,  at  all  events,  to  be  present  there  in  an 
early  stage.  The  organ  next  in  order  of  liability  to  the  disease, 
among  the  genito-urinary  group,  is  the  testicle.  Thus,  in  18 
cases  collected  by  myself,  in  which  the  results  of  post-mortem 
inspections  have  been  recorded,  tuberculosis  of  the  kidney  is 
reported  in  13,  and  of  the  testicle  in  7.  The  state  of  the  lungs 
has,  I  suspect,  not  always  been  recorded  ;  but  in  10  of  these 
cases  they  are  stated  to  have  been  diseased." 

Marwedel  (Aus  der  Heidelberger  Chirurgischen  Klinik  des 
Prof.  Czerny.  Ueber  Prostatatuberculose.  Klin.  Beitrdge,  Bd. 
ix.  p.  537)  has  written  a  valuable  monograph  on  tuberculosis  of 
the  prostate  in  which  he  describes  four  cases  that  occurred  in 
Czerny's  clinic,  in  two  of  which  the  disease  appeared  as  a  pri- 
mary tuberculosis  of  this  organ,  and  both  were  successfully 
treated  by  laying  open  and  curretting  the  fistulous  tract.  In 
the  other  two  cases  temporary  benefit  resulted  from  incising  the 
periprostatic  abscess  in  front  of  the  rectum,  and  through  the 
incision  nearly  the  whole  of  the  sequestered  gland  could  be  re- 
moved. In  these  cases  the  destructive  process  had  extended  to 
the  urethra,  a  considerable  portion  of  which  was  involved. 
Another  fatal  case  was  not  subjected  to  operative  treatment ;  it 
was  complicated  by  pulmonary  and  testicular  tuberculosis. 
These,  as  well  as  other  cases  of  a  similar  nature  that  have  been 
recorded,  prove  that  the  prostate  may  become  the  seat  of  pri- 
mary tuberculosis.  Tubercular  disease  of  the  prostate  is  as  a 
rule  met  with  in  young  adults.  Out  of  26  cases  collected  by 
Socin,  13  were  less  than  thirty  years  of  age.     It  can,  however, 
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occur  in  men  advanced  in  years.  In  one  of  Socin's  cases  the 
patient  was  seventy-two  years  old,  who  was  suffering  from  the 
consequences  of  an  enlarged  prostate,  and  several  months  later 
the  symptoms  revealed  extension  of  the  tubercular  process 
from  the  prostate  to  the  seminal  vesicles,  bladder,  and  ureters, 
resulting  in  death  after  a  long  period  of  intense  suffering.  The 
primary  nodules  are  situated  first  in  the  vicinity  of  the  tubules 
(Rindfleisch),  and  not,  as  was  formerly  supposed,  in  their  interior. 
By  confluence  and  caseation  of  the  miliary  gray  nodules  large 
masses  and  cavities  are  formed  which  may  be  found  in  one  or 
both  lateral  lobes,  while  the  middle  lobe  is  more  rarely  affected. 
The  softening  of  the  caseous  material  leads  to  the  formation  of 
tubercular  abscesses  which  may  rupture  into  the  urethra.  In  a 
case  observed  by  Adams  the  abscess  ruptured  at  the  same  time 
externally  in  the  perineum.  Socin  observed  two  cases  which 
terminated  in  rupture  into  the  bladder,  and  in  one  case  into  the 
peritoneal  cavity.  The  abscess  may  also  discharge  itself  into 
the  rectum.  Much  less  frequent  than  softening  is  calcification 
of  the  tubercular  mass  with  arrest  of  the  disease.  It  is  difficult 
to  ascertain  whether  or  not  tuberculosis  of  the  prostate  appears 
as  a  primary  affection.  Besides  the  cases  cited  above  B6raud 
and  Pitha  have  observed  cases  in  which  this  appears  to  have  been 
the  case.  Post-mortem  examination,  however,  usually  reveals 
additional  tubercular  affections  in  adjacent  or  distant  organs. 
In  cases  of  tubercular  abscess  of  the  prostate  it  is  difficult  to 
ascertain  the  exact  chronologic  order  in  the  presence  of  addi- 
tional tubercular  lesions.  Socin  saw  two  cases  of  what  appeared 
to  be  primary  tuberculosis  of  the  prostate.  The  patients  were  re- 
spectively twenty-eight  and  thirty  years  of  age,  both  of  whom 
had  contracted  gonorrhoea  before  symptoms  of  prostatitis  ap- 
peared. Examination  revealed  well-marked  chronic  prostatitis 
without  additional  tubercular  complications.  One  of  the  pa- 
tients died  of  an  acute  renal  affection  of  only  ten  days'  duration. 
The  post-mortem  showed  disseminated  cheesy  foci  in  both 
lateral  lobes  of  the  prostate,  ulcerative  nephritis  and  miliary 
tuberculosis  of  the  peritoneum,  the  right  pleura,  and  liver.  In 
the  other  case,  months  after  the  appearance  of  symptoms  indie- 
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ative  of  prostatitis  and  vesical  catarrh,  hectic  fever  set  in  with 
symptoms  pointing  to  renal  disease,  which  rapidly  proved  fatal. 
The  prostate  was  found  completely  destroyed  and  its  place 
occupied  by  a  tubercular  abscess  which  communicated  with  the 
urethra.  The  vesical  mucous  membrane  was  the  seat  of  numer- 
ous small  ulcers,  and,  at  a  point  corresponding  with  the  orifice 
of  the  left  ureter,  a  deep  ulcer ;  the  left  kidney  was  greatly  en- 
larged;  in  the  pelvis  large  ulcers;  in  the  substance  of  the  kid- 
ney many  small  abscesses  containing  cheesy  material.  In  two 
other  cases  the  tubercular  prostatitis  occurred  in  phthisical  pa- 
tients. Socin  is  of  the  belief  that  in  all  these  cases  the  pros- 
tatic disease  was  primary.  Of  26  cases  of  tuberculosis  of  the 
prostate  collected  by  Socin,  of  which  6  came  under  his  own  ob- 
servation, the  post-mortem  showed  in  24,  tubercular  disease  in 
other  parts  of  the  genitourinary  organs,  and  only  in  2  cases 
tuberculosis  of  distant  organs,  the  lungs  and  bones.  Most  fre- 
quently the  bladder  and  kidneys  were  found  implicated,  less  fre- 
quently one  or  both  testicles.  In  one  case  in  which  the  epi- 
didymis was  unquestionably  the  primary  seat  of  the  tubercular 
process,  the  lobe  of  the  prostate  on  the  corresponding  side  was 
similarly  affected. 

Symptoms.  There  are  no  symptoms  which  are,  strictly 
speaking,  characteristic  of  this  affection  of  the  prostate.  Undue 
frequency  and  pain  in  passing  urine,  occasionally  blood  in  the 
urine,  and  at  times  the  signs  of  cystitis,  are  commonly  experi- 
enced. Wasting  and  extreme  debility  slowly  show  themselves. 
The  symptoms  present  many  things  in  common  with  other 
forms  of  chronic  prostatitis.  Only  in  cases  in  which  the  dis- 
ease is  complicated  by  tuberculosis  of  other  organs  are  observed 
hectic  fever,  rapid  loss  of  strength,  and  marked  emaciation. 
Adams  has  called  attention  to  the  similarity  of  the  symptoms 
with  those  produced  by  stone  in  the  bladder.  Catheterization 
is  always  very  painful,  and  should  not  be  unnecessarily  resorted 
to.  In  one  case  Socin  observed  soon  after  it  septic  cystitis. 
Hematuria  is  often  present,  but  is  of  no  particular  diagnostic 
value.  Incontinence  of  urine,  which  often  appears  during 
the  advanced  stage,  indicates   extension  of  the   disease  to  the 
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sphincter  vesicae  muscles.  Marwedel  found  tubercle  bacilli  in 
the  urine  in  all  the  four  cases  reported  from  Czerny's  clinic.  In 
one  case  they  were  also  detected  in  the  urethral  discharge. 

Treatment.  Czerny  obtained  good  results  in  two  cases 
which  had  terminated  in  abscess  by  laying  open  the  fistulous 
tract,  and  vigorous  use  of  the  sharp  spoon.  In  cases  in  which 
the  disease  has  not  advanced  to  abscess  formation  he  advises 
Zuckerkandl's  perineal  incision  for  exposing  and  removing  the 
caseous  foci.  Sir  Henry  Thompson  advises  conservative  treat- 
ment, avoiding  instrumentation,  which,  he  claims,  provokes  irri- 
tation and  aggravates  the  disease  without  conferring  upon  the 
patient  any  benefit  whatever. 

Horteloup  (De  la  Tuberculose  genitale.  Gaz.  med.  de  Paris 
November  25,  1892)  recommends  in  the  treatment  of  isolated 
tuberculosis  in  any  part  of  the  genital  tract,  with  a  view  of  pre- 
venting further  extension  of  the  disease,  the  injection  of  a  few 
drops  of  Lannelongue's  solution  of  chloride  of  zinc.  In  two 
cases  of  tuberculosis  of  the  prostate  he  made  the  injections 
through  a  boutonniere  incision  ;  but  the  communication  was 
made  too  soon  after  the  treatment  was  suspended  to  judge  of 
its  curative  effects.  During  the  early  stage  of  primary  prostatic 
tuberculosis  parenchymatous  injections  of  iodoform-glycerin 
emulsion  would  appear  to  be  indicated,  and  might  possibly  prove 
a  valuable  addition  to  the  treatment  of  this  obstinate  and  un- 
promising affection. 

Tuberculosis  of  the  Testicle  and  Epididymis.  Except  in 
cases  of  acute  diffuse  miliary  tuberculosis  the  essential  organ  of 
generation  in  man  is  seldom  the  seat  of  primary  tuberculosis. 
On  the  other  hand,  primary  localization  of  the  tubercle  bacillus 
not  infrequently  takes  place  in  the  epididymis,  when  the  infec- 
tion often  extends  from  here  to  the  testicle.  There  must  be 
vascular  conditions  or  other  local  predisposing  causes  which 
are  concerned  in  determining  hematogenous  infection  of  a  tu- 
bercular nature  in  the  epididymis  which  are  absent  or  present 
to  a  lesser  degree  in  the  testicle.  The  epididymis  is  more  often 
the  seat  of  acute  infective  processes  which  prepare  the  soil  for 
the  bacillus  of  tuberculosis  than  the  testicle  which,  to  a  certain 
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extent,  may  explain  the  greater  frequency  with  which  primary 
tuberculosis  occurs  in  the  former  than  the  latter.  It  must  also 
be  remembered  that  in  descending  tuberculosis  from  the  upper 
portion  of  the  urinary  tract,  the  epididymis  is  exposed  first  to 
infection,  and  the  patients  often  succumb  to  the  primary  disease 
and  its  complications  before  a  sufficient  time  has  elapsed  for  the 
testicle  to  become  involved.  There  still  prevails  the  greatest 
diversity  of  opinion  among  pathologists  and  surgeons  in  regard 
to  the  epididymis  being  most  frequently  affected  in  cases  of  uro- 
genital tuberculosis. 

Councilman  {System  of  Surgery,  Dennis,  vol.  i.  p.  246)  believes 
that  in  such  cases  the  most  common  seat  of  the  primary  dis- 
ease is  the  epididymis.  He  says :  "  It  may  be  confined  to  this, 
or  the  testicle  may  be  affected  by  continuity.  The  epididymis 
is  converted  into  a  more  or  less  firm,  caseous  mass.  From  this 
the  disease  extends  along  the  vas  deferens,  which  becomes  en- 
larged, and  on  section  the  interior  is  found  to  be  lined  with  a 
whitish  caseous  tissue.  In  both  the  vas  deferens  and  epidid- 
ymis, the  seat  of  the  disease  is  primarily  in  the  epithelium,  and 
later  takes  the  form  of  a  tubercular  inflammation.  Seminal 
vesicles  on  the  same  side  become  affected  in  most  cases,  or  they 
may  be  passed  by  and  the  disease  appear  in  the  prostate  or 
bladder.  Up  to  this  point  it  is  easy  to  see  how  the  infection  has 
taken  place.  The  extension  has  been  in  the  direction  of  the 
secretion,  and  the  bacilli  could  be  carried  along  with  the  secre- 
tion. From  the  bladder  the  extension  is  in  a  direction  opposite 
to  the  flow  of  the  secretion ;  with  or  without  any  involvement 
of  the  ureter,  infection  of  the  pelvis  of  the  kidney  and  of  the 
adjoining  kidney  tissue  takes  place.  It  is  probable  that  the 
bacilli  find  suitable  conditions  for  growth  in  the  ureter  and  grow 
along  the  walls,  just  as  on  the  surface  of  a  solid  medium,  until 
the  pelvis  of  the  kidney  is  reached.  There  is  no  other  way  for 
infection  to  take  place  from  the  bladder  to  the  kidney  than 
along  the  ureter.  There  is  no  lymphatic  or  vascular  connec- 
tion. The  proof  that  this  is  the  usual  route  of  infection  in 
genito-urinary  tuberculosis  is  shown  by  the  certainty  with  which 
the  disease  can  be  traced  step  by  step,  and  the  extreme  rarity 
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of  the  disease  in  females  as  compared  with  males.  In  some 
cases  the  disease  appears  to  be  primary  in  the  kidney,  and  the 
infection  may  take  place  in  an  opposite  direction." 

My  clinical  experience  corresponds  with  the  views  of  Council- 
man that  in  more  than  50  per  cent,  of  urogenital  tuberculosis 
the  disease  has  its  primary  starting-point  in  the  epididymis. 

We  shall  see  in  considering  the  etiology  of  this  disease  that 
there  are  many  authorities  who  take  the  opposite  ground  and 
affirm  that  urogenital  tuberculosis  most  frequently  has  its  origin 
in  the  upper  portion  of  the  urinary  tract. 

Etiology.  Aievoli  {Eriberto  sur  la  tuberculosi  di  testiculo  ed 
epididimo.  Morgagni,  1891,  pp.  657,  728)  made  experiments  on 
guinea-pigs  by  injecting  into  the  testicle  and  epididymis  tuber- 
cular material  and  pure  cultures  of  the  tubercle  bacillus.  Only 
in  one  case  did  he  find  tubercle  bacilli  in  the  lumen  of  the  sem- 
inal ducts,  but  in  all  instances  there  was  produced  an  inter- 
canalicular  proliferation,  so  that  the  walls  of  the  canals  were 
perforated  and  large  masses  with  caseous  centres  were  found  in 
which  pseudo  giant  cells  could  be  demonstrated.  In  some 
places  an  attempt  at  cure  by  sclerosis  could  be  found  at  the 
same  time,  also  tubercle  production  in  the  vicinity  of  blood- 
vessels and  the  interstitial  tissue.  He  believes  that  such  an 
inter-canalicular  tuberculosis  is  possible  without  direct  inocula- 
tion, as  the  bacilli  may  reach  the  interstitial  tissue  through  the 
lymph  stream.  The  results  of  these  experimental  researches 
are  closely  allied  with  the  observations  of  pathologists  concern- 
ing the  gross  pathologic  anatomy  of  testicular  tuberculosis. 
The  disease  in  the  epididymis  is  caused  frequently  by  a  descend- 
ing infection  from  the  prostate  and  seminal  vesicles,  but  it  may 
originate  in  the  epididymis  primarily,  as  tubercle  bacilli  have 
been  found  on  several  occasions  in  the  seminal  ducts  in  healthy 
testicles  in  phthisical  subjects.  The  process  begins  in  most 
cases  in  the  epididymis  in  the  form  of  conglomerate  tubercles 
which  are  conspicuous  for  the  number  and  size  of  the  giant  cells. 
The  tubercle  elements  are  derived  mostly  from  the  interstitial 
connective  tissue,  but  part  of  the  product  may  be  furnished  by 
the  epithelial  cells  and  other  tissues  of  the  seminal  ducts.     In- 
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fection  may  extend  along  the  uro-genital  canal  from  the  kidney 
to  the  testicle  ;  as  a  rule,  however,  tuberculosis  of  the  testicle 
begins  in  the  epididymis.  Sometimes  the  testicle  and  epidid- 
ymis are  affected  simultaneously  in  cases  of  general  miliary 
tuberculosis.  "  The  fact  that  the  spermatic  artery  divides  when 
it  reaches  the  epididymis  may  account  for  the  localization  of 
the  disease  in  the  latter  organ  ;  the  slowing  of  the  blood  cur- 
rent always  favors  bacterial  growth.  Infection  may  also  occur 
through  the  vas  deferens.  The  conditions  for  localization  of 
the  microbes  after  their  entrance  into  the  urethra  on  their  way 
to  the  vas  deferens  are  not  so  favorable  in  the  latter  organ." 
(White.) 

The  predisposing  causes  are  :  Inherited  soil,  antecedent  or 
coexisting  disease  of  the  testicle,  and  trauma.  The  disease 
begins  more  frequently  in  the  globus  major  than  the  opposite 
end  of  the  organ.  Later  the  testicle  and  its  envelopes  are  in- 
vaded by  direct  extension  of  the  infective  process  from  the  epi- 
didymis to  those  organs.  Age  appears  to  have  a  positive  deter- 
mining influence  in  the  production  of  tuberculosis  of  the 
epididymis  and  testicle.  Salleron  ascertained  the  age  in  47 
cases  of  tuberculosis  of  the  testicle  with  the  following  result : 
twenty  to  thirty  years,  36  ;  thirty  to  forty  years,  6 ;  forty  to  fifty 
years,  4 ;  fifty  to  sixty  years,  1  ;  total  47. 

It  appears  that  tuberculosis  of  the  testicle  is  most  prevalent 
during  the  most  active  period  of  sexual  function,  that  is,  in 
patients  from  twenty  to  thirty  years  of  age.  Kocher  remarks 
that  the  disease  frequently  occurs  in  young  men  soon  after  mar- 
riage.    This  corresponds  with  my  own  personal  observations. 

Julien  (De  la  tuberculose  testiculaire.  Arch.  Gen.,  1890)  re- 
ports 17  cases  of  tuberculosis  of  the  testicle  in  children  in  the 
service  of  Lannelongue.  Of  these  six  were  less  than  two  years 
of  age ;  the  remaining  patients  were  from  two  to  thirteen  years 
old.  Heredity  could  be  traced  in  four  of  ten  cases.  The  dis- 
ease often  appears  in  the  acute  form  or,  at  least,  with  symptoms 
of  a  subacute  orchitis.  In  twelve  of  these  cases  the  spermatic 
cord  was  affected.  In  four  cases  the  affection  was  complicated 
by  hydrocele  of  the  tunica  vaginalis,  and  in  one  case  the  pros- 
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tate  and  vesiculae  seminales  were  implicated.  In  children  there 
is  little,  if  any,  tendency  to  the  extension  of  the  disease  to 
other  organs.  The  affected  organ  is  generally  destroyed  either 
by  ulceration  or  absorption,  a  complete  restitutio  ad  integrum 
being  rare.  In  spontaneous  cases  the  organ  atrophies  and  is 
usually  covered  by  a  pale,  adherent  scar.  Huntinel  and  Des- 
champs  ("  Etude  sur  la  tuberculose  des  testicules  des  enfants." 
Arch.  Gen.,  1891,  p.  257)  maintains  that  tuberculosis  of  the  tes- 
ticle in  children  is  by  no  means  infrequent.  In  children  the 
disease  occurs  most  frequently  in  the  form  of  an  acute  infiltra- 
tion. It  is  seldom  a  primary  affection,  but  forms  a  part  of  a 
general  diffuse  tubercular  process.  The  peritoneum  especially 
is  frequently  involved.  The  chronic  form  is  often  overlooked 
because  it  occurs  as  a  chronic,  painless  induration.  Otherwise 
the  disease  resembles  the  same  affection  in  the  adults,  resulting 
in  caseation  and  abscess  formation.  It  is  only  in  such  cases 
that  the  authors  favor  an  operation.  The  results  of  castration 
in  children  are  not  encouraging.  The  authors  are  more  inclined 
to  conservative  treatment  by  local  applications  and  internal 
medication. 

Rintelen  ("  Ueber  Hoden  tuberculose  mit  Berucksichtigung 
des  Doppelseitigen  Auftretens  derselben."  Inaugural  Disserta- 
tion, Wurzburg,  1881)  collected  twenty-five  cases  of  double  tu- 
berculosis of  testicle  besides  six  cases  which  he  saw  in  Rosen- 
berger's  clinic.  In  fifteen  of  these  sufficiently  accurate  data 
could  be  obtained  in  reference  to  the  course  of  the  disease.  The 
right  testicle  was  affected  first  ten  times  ;  in  the  remaining  cases 
the  disease  commenced  in  the  left  testicle.  In  only  one  of 
these  cases  was  the  patient  less  than  ten  years  of  age.  Three 
of  the  patients  were  from  twenty  to  thirty  years  old,  six  from 
thirty  to  forty,  and  fourteen  more  than  forty.  Of  the  last  num- 
ber most  of  the  patients  were  between  fifty  and  sixty  years  of  age. 

Reclus  (Du  tuberculose  du  testicle  et  de  l'orchite  tuberculeuse. 
These,  Paris,  1876)  is  of  the  opinion  that  tuberculosis  of  the 
testicle  can  exist  as  a  local  affection  without  any  tendency  to 
dissemination,  local  or  general.  Clinical  observation  has  shown 
that  in  about  one-half  of  all  cases  of  testicular  tuberculosis  pul- 
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monary  phthisis  is  absent,  while  autopsies  show  that  the  lungs 
are  not  implicated  in  about  one-third  of  all  the  cases.  In  about 
50  per  cent,  of  all  the  cases  the  disease  is  met  with  in  persons 
before  the  age  of  puberty,  while  it  is  found  in  about  two  and  a 
half  of  all  patients  suffering  from  pulmonary  tuberculosis  in 
persons  over  fifteen  years  of  age. 

As  exciting  causes  most  authors  enumerate  traumatism  and 
chronic  gonorrhoeal  inflammation  in  the  posterior  portion  of  the 
urethra  and  epididymis.  Cryptorchism  is  mentioned  by  Nep- 
veau  and  Kocher  as  one  of  the  most  potent  of  the  exciting 
causes.  Gonorrhoeal  epididymitis  is  mentioned  frequently  as  a 
precursor,  and  it  often  imparts  to  the  tubercular  process  a  very 
malignant  type.  Such  a  case  is  reported  by  Birch-Hirschfeld. 
{Archiv  f.  Heilkunde,  1871,  H.  6.)  A  soldier,  aged  twenty-four 
years,  who  was  in  perfect  health  contracted  gonorrhoea,  which 
led  to  acute  epididymitis.  In  the  course  of  eight  days  he  died 
of  miliary  tuberculosis.  Miliary  tuberculosis  is  found  in  the 
peritoneum,  especially  well-marked  at  the  internal  inguinal  ring 
on  the  side  of  the  affected  testicle;  miliary  tuberculosis  of  the 
pleurae,  lungs,  meninges,  liver,  spleen,  and  kidneys.  The  epi- 
didymis was  found  transformed  into  a  cheesy  mass.  In  the  tes- 
ticle itself  numerous  inter-canalicular  miliary  tubercles  were 
found  and  a  few  cheesy  nodules  the  size  of  a  pin.  According 
to  Salleron  {Arch.  Gen.  de  Med.,  July  and  August,  1869),  of 
fifty-one  cases  of  tuberculosis  of  the  testicle,  four  times  the  tes- 
ticle was  affected,  thirty-seven  times  one  epididymis,  ten  times 
both  epididymes.  With  the  exception  of  tuberculosis  of  the 
remaining  genito-urinary  organs,  he  saw  tuberculosis  of  other 
organs  only  in  one  case.  Only  in  two  cases  did  the  disease 
prove  fatal.  Of  forty-seven  cases,  thirty-six  were  from  twenty 
to  thirty  years  of  age.  It  will  be  seen  from  the  statistics  that 
have  been  quoted  that  while  no  age  is  entirely  immune  to  tuber- 
culosis of  the  epididymis  and  testicle,  the  disease  occurs  most 
frequently  in  men  from  twenty  to  thirty  years  of  age,  at  a  time 
when  the  sexual  organs  are  in  a  state  of  highest  physiologic 
activity.  As  exciting  causes  figure  most  prominently  gonor- 
rhoeal epididymitis  and  traumatism. 


TUBERCULOSIS     OF    THE    MALE    GENITAL    ORGANS.       JJ 

Sir  Astley  Cooper  in  his  classical  work  {Observations  on  the 
Structure  and  Diseases  of  the  Testis,  London,  1841,  p.  162)  gives 
the  following  pathologic  description  of  what  he  called  scrofulous 
inflammation  of  the  testis:  "Upon  examining  the  epididymis 
and  testis,  when  affected  with  this  disease,  I  have  found  a  yellow 
spot  in  the  former,  surrounded  with  a  zone  of  inflammation. 
When  the  spot  ulcerates  in  the  centre,  the  matter  which  it  con- 
tains is  not  pure  pus,  but  it  is  composed  of  fibrin  and  serum, 
with  a  slight  yellow  tinge.  I  have  seen  such  spots  in  the  globus 
minor,  but  more  frequently  seated  in  the  globus  major  of  the 
epididymis.  In  the  testis  there  are  generally  several  similar 
spots,  accompanied  by  the  same  inflammatory  zone;  the  yellow 
streaks  are  also  found  amidst  the  tubuli.  Scrofulous  abscesses 
in  the  testis  are  sometimes  accompanied  by  a  granular  swelling, 
like  that  which  exists  in  the  simple  chronic  diseases." 

That  the  tubercular  nature  of  the  majority  of  cases  of  chronic 
inflammation  of  the  testis  has  been  admitted  only  for  a  compara- 
tively short  time  is  evident  from  a  paper  written  in  1870  by  B. 
Beck  (Zur  Kasigen  Infiltration  und  multiplen  Abscessbildung 
des  Hodens.  Deutsche  Klinik,  1870,  No.  1  u.  2).  He  insisted 
that  it  would  become  necessary  to  separate  from  what  had 
formerly  been  included  under  the  head  of  scrofulous  affections 
of  the  testicle  some  cases  which  were  of  a  tubercular  nature. 
The  tubercular  form  of  orchitis  he  claimed  seldom,  if  ever,  ex- 
isted as  an  isolated  affection ;  the  complicating  tubercular  affec- 
tions in  other  organs  he  regarded  as  an  important  diagnostic  aid 
in  differentiating  between  the  tubercular  and  scrofulous  forms  of 
inflammation  of  the  testicle.  Miliary  nodules  of  the  testicle  he 
saw  only  once,  in  the  case  of  a  child  who  died  of  miliary  tuber- 
culosis. 

Pathology.  The  naked-eye  morbid  appearances  of  tubercu- 
lar epididymitis  and  orchitis  are  fairly  well  understood  by  the 
mass  of  the  profession.  We  find  there  as  elsewhere  the  same 
retrograde  metamorphoses  of  the  tubercular  product,  coagula- 
tion-necrosis, caseation,  and,  in  the  majority  of  cases,  liquefac- 
tion of  the  caseous  material,  only  exceptionally  arrest  of  the 
disease  and  calcification  of  the  degenerated   products  of  the 
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tubercular  inflammation.  Some  doubt  still  remains  in  reference 
to  the  primary  starting-point  of  the  inflammatory  process  and 
the  histologic  structure  of  the  tubercle  tissue  and  the  manner 
of  local  dissemination  of  the  disease.  Rectus  ("  Du  tubercle  du 
testicule  et  de  l'orchite  Tuberculeuse.  These,  Paris,  1876)  makes 
a  sharp  distinction  between  tuberculosis  of  the  testicle  and  the 
epididymis.  According  to  this  author,  tuberculosis  of  the  latter 
nearly  always  occurs  in  the  caseous  form.  Occasionally  it  pre- 
sents itself  in  a  reticulated  form,  composed  of  the  sections  of 
the  dilated  convoluted  tubules  of  the  epididymis,  the  caseous 
contents  of  which  have  fallen  out.  Very  often  the  vas  deferens 
is  affected,  but  according  to  Reclus  never  further  than  5  or  6 
cm.  from  the  epididymis,  an  observation  which  does  not  corre- 
spond with  the  author's  experience,  who  has  repeatedly  found 
the  entire  cord  involved  from  the  epididymis  to  the  seminal 
vesicles. 

Reclus  recognizes  the  independent  localization  of  the  tuber- 
cular process  in  different  parts  of  the  genital  tract  and  places 
little  weight  on  the  descending  or  ascending  theory  of  the  in- 
fective process,  as  he  has  repeatedly  found  tubercular  nodules 
of  the  same  age  and  size  in  the  epididymis  and  prostate.  In  79 
cases  he  examined  in  vivo  he  found  the  disease  unilateral  in  21, 
while  the  seminal  vesicles  were  invariably  affected  on  both  sides. 
That  this  observation  is  not  entirely  reliable  becomes  very  evi- 
dent from  Fenger's  case  related  above.  It  is  generally  con- 
ceded that  the  epididymis  is  much  more  frequently  affected  than 
the  testicle  because  reliance  was  mainly  placed  upon  the  results 
of  clinical  examinations.  In  thirty-four  autopsies  Reclus  found 
the  epididymis  affected  singly  in  only  seven  instances,  twenty- 
seven  times  simultaneously  with  the  testicle.  Tuberculosis  of 
the  testicle  without  a  similar  affection  of  the  epididymis  is  an 
exception,  as  he  found  only  three  such  cases  in  literature.  In 
the  testicle  the  tubercular  process  is  met  with  either  in  the  form 
of  caseous  foci,  miliary  infiltration,  or  both  forms  are  combined. 
The  arrangement  of  the  tubercles  is  usually  symmetrical,  corre- 
sponding to  the  division  of  the  seminal  tubules.  The  nodules 
are  generally  found  in  the  periphery  of  the  organ,  while  the 
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caseous  foci  are  centrally  located.  Fibrous  tubercles  which 
pursue  a  chronic  course  are  also  found  in  the  testicle.  Micro- 
scopic examinations  have  satisfied  Reclus  that  the  miliary  form 
cannot  be  separated  so  easily  from  the  caseous  variety  as  taught 
by  Virchow.  With  Malassez,  he  locates  the  primary  nodules 
in  the  walls  of  the  seminal  tubules,  and  not  as  was  done  by 
Tizzoni,  Gaule,  and  Steiner,  in  the  inter-canalicular  connective 
tissue.  He  was  able  to  remove  the  nodules  when  he  resected 
portions  of  the  seminal  ducts,  showing  their  connection  with  the 
ducts.  He  believes  that  the  process  begins  in  the  endothelial 
envelope  which  surrounds  the  tubules,  which,  according  to  Ran- 
vier,  constitutes  a  continuous  sheath  of  all  tubules,  and  main- 
tains that  the  interior  of  the  lumen  is  affected  secondarily. 
During  the  progress  of  the  disease  "  granulations  composees  " 
are  found  which  can  only  be  isolated  with  portions  of  several 
tubulis  seminiferis.  While  this  histologic  process  is  regarded 
by  the  author  as  characteristic  of  testicular  tuberculosis,  in  the 
epididymis  the  process  begins  in  the  subepithelial  elements  of 
the  tubules.  The  microscopic  appearances  of  tubercle  tissue 
in  the  parenchyma  of  the  testicle  is  the  same  whether  the  dis- 
ease occurs  as  a  primary  affection  or  in  consequence  of  exten- 
sion from  the  epididymis.  In  the  primary  form  the  foci  are  few 
and  large,  varying  in  size  from  a  hazelnut  to  a  walnut.  During 
the  early  stages  of  the  disease  the  nodules  are  much  firmer  than 
the  surrounding  normal  parenchyma  of  the  organ.  The  mass 
is  surrounded  by  a  vascular  zone.  Central  caseation,  softening, 
abscess  formation,  and  perforation  often  follow  in  quite  rapid 
succession.  If  the  disease  of  the  testicle  is  secondary  to  tuber- 
culosis of  the  epididymis  the  nodules  are  more  numerous  and 
the  disease  presents  more  the  appearance  of  an  infiltration. 
The  tubercles  are  found  between  the  seminal  tubules  which  are 
separated,  from  each  other  by  the  tubercular  product.  The 
interstitial  connective  tissue  as  well  as  the  adventitia  are  infiltra- 
ted with  small  round  cells.  The  vascularity  of  the  affected  part 
is  at  first  increased,  but  as  the  nodules  increase  in  size  the 
vessels  disappear  in  the  centre  and  with  them  the  tubules. 
According  to  Rindfleisch,  only  the  adventitia  disappears,  while 


80  SENN, 

the  propria  becomes  oedematous,  but  remains  and  can  be  iden- 
tified in  the  cheesy  product  for  a  long  time. 

Curling  (On  Diseases  of  the  Testis,  Philadelphia,  1878,  p.  335) 
in  the  later  edition  of  his  work  has  expressed  the  opinion  that 
the  disease  is  originally  developed  within  the  tubules  of  the  tes- 
ticle, and  the  result  of  microscopic  examinations  have  induced 
him  to  adopt  this  view.  He  continues  and  says:  "Anatomic 
considerations  indeed  support  the  opinion  that  abnormal  nutri- 
tion in  the  cellular  contents  of  the  tubes  induces  the  formation 
of  miliary  tubercles  in  their  walls  without  at  all  negativing  the 
development  of  tubercle  in  the  intertubular  tissue  as  seen  by 
Virchow,  or  in  the  adventitia  of  the  bloodvessels  as  observed 
by  Nepveau.  Indeed,  the  discrepant  views  upon  the  matter 
may  be  explained  by  assuming  that  different  observers  have 
regarded  what  has  been  found  in  particular  cases  as  the  result 
of  some  general  law.  With  reference  to  this  the  suggestion  of 
Klebs  is  valuable.  Admitting  that  in  acute  miliary  tuberculosis 
where  the  dissemination  of  the  virus  is  effected  by  the  vascular 
system,  the  bloodvessels  and  their  surroundings  are  the  seat  of 
the  tubercles,  he  has  seen  preparations  by  Langhaus  where  the 
tubercles  were  in  the  interior  of  the  tubule,  and  Klebs  adds  that 
'  It  would  be  very  desirable  to  ascertain  whether  this  was  uni- 
formly the  case  in  the  so  frequent  extension  of  tuberculosis 
from  the  older  nodules  in  the  epididymis  to  the  body  of  the 
testis.'  " 

Salleron  (M6moire  sur  l'affection  tuberculeuse  des  organes 
genitaux  de  l'homme.  Archiv  Gen.  de  Med.,  July  and  August, 
1869)  as  early  as  1869  observed  in  his  military  practice  fifty-one 
cases  of  tuberculosis  of  the  testicle.  The  testicle  itself  was 
affected  only  four  times,  the  epididymis  on  one  side  thirty-seven 
times,  on  both  sides  nineteen  times.  Only  in  one  case  was  he 
able  to  ascertain  intra  vitam  the  existence  of  pulmonary  tuber- 
culosis, a  fact  which  is  in  opposition  to  the  experience  of  Curl- 
ing and  Louis,  but  which  he  supported  by  nine  accurately  re- 
ported cases  and  two  autopsies.  With  the  exception  of  the  vas 
deferens  and  the  seminal  vesicles,  he  found  the  remaining  por- 
tion of  the  uro-genital  tract  free  from  tuberculosis. 
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Years  ago  Friedlander  found  miliary  tubercles  in  the  tes- 
ticle in  cases  in  which  no  other  organ  was  found  affected. 
{Sammlung  Klinisclier  Vortrdge,  1873.)  Nepveau  {Contribution 
a  r etude  les  tumeurs  du  testicule,  Paris,  1872)  found  miliary  tuber- 
cles upon  the  walls  of  bloodvessels  in  diseased  testicles  compli- 
cating secondary  renal  and  primary  pulmonary  tuberculosis. 

Rindfleisch  calls  attention  to  the  unusual  size  of  tubercles  in 
tuberculosis  of  the  testicles  which,  according  to  his  observation, 
vary  from  the  size  of  a  pin's  head  to  that  of  a  walnut.  In  the 
testicle  the  first  infiltration  usually  shows  itself  as  fibroid  tuber- 
cle, as  a  light  yellow  or  grayish-white,  hard  and  tough  nodule 
in  the  parenchyma  of  the  organ.  In  miliary  granulations  the 
tubercle  appears  under  the  microscope  as  described  by  Langhaus  : 
in  the  centre  a  giant  cell,  around  this  epithelioid  cells,  and  in  the 
periphery  a  small  round-celled  infiltration,  the  cellular  elements 
imbedded  in  a  reticulum  of  connective  tissue.  Kocher  (Krank- 
heiten  des  Hodens,  Nebenhodens  und  Samenstranges.  Pitha  u. 
Billroth,  Bd.  iii.  p.  3,  B.  p.  273)  is  also  of  the  opinion  that  the 
primary  starting-point  of  the  disease  in  the  epididymis  is  in  the 
intertubular  connective  tissue.  The  contents  of  the  tubules  are 
increased  by  proliferation  of  the  pre-existing  tissues  of  their 
walls.  The  infection  begins  most  frequently  in  the  globus 
major  and  extends  from  here  to  the  remaining  parts  until  the 
entire  organ  is  transferred  into  a  hard  nodular  mass.  Cheesy 
degeneration  of  the  contents  of  the  tubules  results  in,  destruc- 
tion of  their  walls  and  coalescence  with  the  intertubular  pro- 
ducts when  a  tubercular  abscess  forms,  which  frequently  rup- 
tures spontaneously. 

Gaule  (Anatomische  Untersuchungen  uber  Hoden  tuberculose. 
Virchow's  Archiv,  1887,  Bd.  lxix.  pp.  64  and  213)  regards  tuber- 
culosis of  the  testicle  as  a  catarrhal  inflammation  of  the  epithe- 
lial lining  of  the  seminal  tubules  which  leads  to  stagnation  of 
the  secretions  and  caseous  degeneration  of  the  inflammatory 
product,  which,  owing  to  the  thinness  of  their  walls,  are  prone 
to  undergo  ulceration.  According  to  this  author  the  process 
begins  in  the  epididymis  and  later  extends  to  the  testicle,  where 
it  assumes  another  character,  as  the  intertubular  connective 
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tissue  soon  takes  part  in  the  process  of  tissue  proliferation.  In 
the  epididymis  the  process  is  apt  to  remain  circumscribed  and 
favorable  to  the  development  of  a  fibrous  nodule  limited  to  the 
interior  of  a  single  tubule.  While  the  contents  of  the  nodule 
may  undergo  caseation,  the  existing  irritation  extends  to  the 
adjacent  intertubular  tissue  and  gives  rise  here  to  fibrous  pro- 
ducts frequently  in  the  vicinity  of  the  septa.  Later,  adjacent 
tubules  are  included  in  the  process  and  undergo  similar  changes^ 
constituting  the  condition  described  by  Reclus  as  "  granulations 
composees."  The  local  and  general  dissemination  of  tubercu- 
losis of  the  testicle  and  epididymis  are  well  shown  by  the  obser- 
vations of  Guyon.  (Clinique  des  maladies  des  voies  urinaries  a 
Necker.  La  Castration  pour  Sarcocele.  Ann.  des  mal.  des  org. 
gen.-urin.,  1891,  p.  445.)  He  found  in  twenty-eight  post-mor- 
tems of  persons  the  subject  of  tubercular  disease  of  the  testicle 
that  the  lungs  were  affected  in  only  eleven.  In  222  clinical 
observations  on  patients  suffering  from  urogenital  tuberculosis 
which  he  examined  during  a  period  of  twenty-five  years,  forty 
were  cases  of  isolated  genital  tuberculosis,  seventy-four  of  the 
urinary  organs,  and  only  108  of  combined  urogenital  tubercu- 
losis. Of  forty-two  additional  post-mortems,  one  was  a  case  of 
isolated  genital  tuberculosis,  fourteen  cases  of  combined  tuber- 
culosis of  the  urinary  organs,  and  twenty-seven  of  combined 
urogenital  tuberculosis.  Seldom  is  the  testicle  or  epididymis 
the  only  part  affected.  He  believes,  with  Lanceraux,  that  the 
tubercular  process  begins  very  frequently  in  the  vesiculae  sem- 
inales.  In  thirteen  cases  all  of  the  genital  organs  were  affected. 
In  127  clinical  cases  in  persons  before  the  age  of  puberty,  suffer- 
ing from  urogenital  tuberculosis,  the  prostate  was  affected  fifty- 
six  times,  prostate  and  seminal  vesicles  eleven  times,  the  epi- 
didymis alone  two  times,  all  of  the  genital  organs  fifty-eight 
times.  Among  these  there  were  two  cases  in  which  it  could 
not  be  positively  ascertained  that  the  prostate  was  involved,  and 
the  same  uncertainty  existed  in  reference  to  the  seminal  vesicles 
in  six  cases.  According  to  these  statistics  the  course  of  the 
disease  in  men  is  therefore  more  in  the  direction  from  within 
outward  than  from  without  inward,  a  fact  which  Guyon  advances 


TUBERCULOSIS  OF  THE  MALE  GENITAL  ORGANS.   83 

as  a  warning  against  the  too  frequent  performance  of  castration. 
Not  infrequently  the  tubercular  affection  extends  from  the  epi- 
didymis or  testicle  to  the  tunica  vaginalis. 

Simmonds  (Ueber  Tuberculose  der  Scheidenhaut  des  Hodens- 
Deutsche  Zeitschrift  f.  Chir.t  Bd  xviii.  p.  157)  made  a  careful  ex- 
amination of  eight  tubercular  testicles  obtained  from  six  patients 
operated  upon  in  the  clinic  at  Kiel,  and  post-mortem  specimens 
obtained  from  the  hospitals  at  Hamburg,  in  all  twelve  testicles. 
In  eight  of  these  specimens  tubercles  were  found  in  the  tunica 
vaginalis,  in  one  case  the  testicle  was  atrophied,  while  in  three 
specimens  the  tubercular  process  was  not  far  advanced.  These 
cases  appear  to  prove  the  incorrectness  of  the  statement  made 
by  Klebs  that  the  tunica  vaginalis  is  never  affected,  at  the  same 
time  they  call  the  attention  of  the  surgeon  to  the  necessity  of 
examining  the  tunica  vaginalis  carefully  and  subject  it  to  opera- 
tive treatment,  if  the  disease  has  extended  to  it  in  cases  of  tu- 
berculosis of  the  testicle  treated  by  castration. 

Symptoms  and  Diagnosis.  Tuberculosis  of  the  testicle  and 
epididymis  is  a  very  insidious  disease.  It  is  often  overlooked 
by  the  patient  for  a  long  time  and  frequently  erroneously  diag- 
nosticated by  the  physician.  In  the  absence  of  tuberculosis  of 
other  portions  of  the  genital  organs  and  the  urinary  tract,  the 
disease  usually  begins  in  the  globus  major  of  the  epididymis, 
much  less  frequently  in  the  body  or  opposite  pole  of  the  organ, 
as  a  hard,  almost  painless  swelling.  During  the  progress  of 
the  disease  additional  nodules  form,  and  very  frequently  the  pa- 
tient's attention  is  attracted  by  a  more  rapidly  increasing  swell- 
ing, a  complicating  hydrocele.  The  absence  of  any  well-marked 
symptoms  during  the  incipiency  of  the  disease  is  the  reason 
why  such  cases  come  so  rarely  under  the  care  of  a  surgeon  at 
this  time.  From  the  globus  major  the  disease  spreads  to  the 
body  and  globus  minor  and  then  extends  along  the  vas  deferens. 

After  an  elaborate  description  of  the  signs  and  symptoms  of 
scrofula,  Sir  Astley  Cooper  (op.  cit.,  p.  160)  gives  a  very  vivid 
clinical  picture  of  what  was  then  considered  as  scrofula  of  the 
testicle  in  the  following  language  :  "  One  of  the  testicles,  even 
in  very  young  children,  sometimes  becomes  enlarged  and  very 
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hard,  but  without  pain  or  any  other  inconvenience,  and  the  dis- 
ease is  accidentally  discovered  by  the  parents  or  servant.  In 
this  state  of  indolent  increase  it  remains  for  many  weeks, 
months,  or  years,  and  then,  under  improvement  of  the  general 
health,  the  enlargement  subsides  and  the  gland  resumes  its 
former  state.  More  frequently  it  enlarges  at  the  age  of  puberty, 
and  from  that  period  to  twenty  years,  and  not  infrequently  this 
disease  appears  in  both  testes,  marked  by  the  same  hardness, 
and  such  absence  of  suffering  that  the  person  does  not  for  a 
length  of  time  seek  any  medical  aid  respecting  it.  The  part  is 
free  from  pain  as  well  as  tenderness.  The  scrotum  is  unaffected ; 
its  veins  are  not  enlarged  ;  and,  but  from  its  bulk,  the  patient 
suffers  no  inconvenience ;  but  even  in  children,  although  more 
frequently  at  puberty,  the  inflammation  sometimes  proceeds  to 
suppuration ;  this  generally  occurs  within  the  globus  major  of 
the  epididymis;  but  I  have  known  abscesses  to  form  in  the  cauda 
or  small  extremity  of  that  organ.  The  body  of  the  testicle  but 
rarely  suppurates  until  after  the  epididymis  has  ulcerated,  when 
the  testis  becomes  affected  and  the  scrotum  puts  on  a  livid  hue. 
Ulceration  next  ensues,  indicating  the  presence  of  an  abscess, 
which  discharges  ill-formed  pus  and  some  semen ;  if  after  pu- 
berty, the  opening  under  these  circumstances  is  extremely  diffi- 
cult to  heal,  continuing  for  months  and  even  for  years  before  it 
closes.  In  some  persons  one  abscess  after  another  forms  and 
discharges,  and  when  one  testis  has  suppurated,  if  the  other  had 
been  hard,  it  is  liable  to  put  on  the  same  action,  discharges 
itself  and  continues  equally  obstinate,  resisting  all  the  means  of 
treatment  for  a  greater  length  of  time.  Ultimately  the  testes 
diminish,  secrete  but  a  small  quantity  of  semen,  and  they 
continue  to  waste  until  but  little  of  them  remains,  and  their 
function  almost  entirely  ceases."  Astley  Cooper  and  his  con- 
temporaries had  no  correct  idea  of  the  intrinsic  tendencies  of 
tubercular  inflammation  of  the  testicle  to  extend  to  the  remain- 
ing organs  of  the  genital  tract  and  the  urinary  apparatus.  The 
essential  clinical  features  of  this  disease  have  been  elaborated 
since  their  time. 

Reclus  {op.  cit.)  is  of  the  opinion  that  chronic  orchitis  and 
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epididymitis  are  often  confounded  with  tuberculosis.  The 
abundance  of  interstitial  connective  tissue  produced  in  the  course 
of  these  affections  leads  constantly  to  progressive  atrophy. 
These  conditions  ^tre  often  characterized  by  a  nodular  condition 
of  the  swelling  which  resembles  so  closely  tuberculosis.  They 
occur  either  in  the  course  of  an  acute,  or  begin  as  a  chronic 
process.  Usually,  however,  the  swelling  is  much  more  marked 
than  in  tuberculosis.  If  the  testicle  alone  is  affected  it  finally 
is  reduced  in  size  to  that  of  a  bean  behind  the  normal  epidid- 
ymis. Kocher  regards  as  the  most  characteristic  symptoms  of 
tuberculosis  of  the  testicle  and  epididymis  rapid  development 
of  swelling  and  early  softening  of  the  inflammatory  product 
and  the  absence  of  acute  subjective  symptoms.  According  to 
this  writer,  the  maximum  swelling  is  often  reached  in  eight  days* 
or  at  least  in  a  few  weeks,  which  soon  softens  and  perforates, 
resulting  in  the  formation  of  a  fistula  which  may  continue  for 
years,  the  swelling  remaining  stationary.  Kocher's  observa- 
tions in  regard  to  the  acuity  of  the  local  development  do  not 
correspond  with  the  result  of  my  own  experience.  Such  a 
course  is  an  exceptional  one. 

Barling  (Double  Acute  Tubercular  Disease  of  the  Testis. 
Lancet,  London,  April  9,  1892)  describes  a  case  of  double  gallop- 
ing tuberculosis  of  the  testicle,  an  affection  to  which  Duplay 
called  the  attention  of  the  profession  as  early  as  1876.  The 
patient  was  thirty  years  of  age,  who  five  hours  after  a  severe 
external  injury  noticed  quite  a  large  swelling  of  one  of  the  tes- 
ticles. One  of  the  interesting  features  in  this  case  was  the  fact 
that  the  epididymis  was  free,  the  disease  being  limited  to  the 
testicle.  In  a  short  time  the  opposite  organ  became  similarly 
affected.  Examination  of  the  testicles  after  castration  showed 
in  each  of  them  cheesy  cavities,  a  large  one  in  the  right  and  a 
number  of  small  ones  in  the  left.  The  immediate  vicinity  of 
the  cavities  was  occupied  by  a  dense  and  greatly  increased  con- 
nective tissue.  In  one  place  in  a  cavity  tubercular  bacilli  were 
found,  but  the  most  patient  search  did  not  result  in  finding  giant 
cells.  The  whole  process  was  characterized  by  an  infiltration 
with  granulation  and  epithelioid  cells  combined  with  catarrh  of 
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the  seminal  tubules,  followed  by  caseation.  I  can  readily  under- 
stand that  in  the  event  of  tuberculosis  developing  in  a  testicle  or 
epididymis  the  seat  of  an  injury  or  antecedent  inflammatory  dis- 
ease, that  it  might  in  rare  cases  pursue  such  an  acute  course, 
but  in  the  majority  of  cases  it  is  noted  for  its  insidiousness  and 
chronicity.  The  patient's  attention  is  usually  first  attracted  by 
slight  pain  or  discomfort  and  tenderness  in  some  part  of  the 
gland,  generally  the  epididymis,  which  on  examination  is  found 
to  be  somewhat  enlarged,  prominent,  nodular,  and  indurated. 
The  state  of  the  testicle  is  often  marked  by  circumscribed  effu- 
sions of  fluid  in  the  tunica  vaginalis,  the  surfaces  of  this  mem- 
brane being  partially  adherent.  The  disease  often  remains 
stationary  for  months,  a  year  or  more.  During  the  course  of 
the  disease  one  of  the  prominences  begins  to  increase,  so  as  to 
be  observed  externally,  and  to  feel  more  painful  and  tender; 
the  skin  over  it  becomes  adherent,  changes  to  a  livid  color  and 
ulcerates,  when  the  softened  cheesy  material  is  evacuated.  The 
abscess  formation  is  generally  followed  by  a  fistula  which  com- 
municates with  the  primary  tubercular  focus.  Similar  changes 
may  take  place  in  other  parts  of  the  testicle,  resulting  in  two 
or  more  sinuses  leading  into  the  interior  of  the  gland.  If  all 
of  the  tubercular  material  is  eliminated  in  this  manner,  the  sinu- 
ses after  a  long  time  may  heal,  leaving  the  testicle  usually  in  an 
atrophied  condition.  The  disease  may  remain  limited  to  one 
testicle,  or  after  months  or  years  make  its  appearance  in  the 
opposite  organ.  As  a  rule,  the  vas  deferens  is  early  affected, 
the  infection  often  extending  its  entire  length  in  a  short  time. 
In  primary  tuberculosis  of  both  testicles  both  vasa  deferentia 
may  remain  intact.  The  tunica  vaginalis  is  usually  implicated 
in  the  form  of  an  adhesive  periorchitis.  As  this  affection  is  not 
attended  by  any  well-marked  clinical  symptoms,  its  existence 
can  be  surmised  by  the  appearance  of  hydrocele.  The  hydro- 
cele, usually  of  a  serous  type,  may  attain  a  considerable  size, 
but  more  frequently  it  is  circumscribed.  In  rare  cases  the 
vaginalitis  is  of  a  suppurative  type,  and  then  makes  its  appear- 
ance under  the  clinical  picture  of  an  acute  abscess.  Tubercular 
affections  of  other  organs  precede  or  occur  simultaneously  with 
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the  tubercular  orchitis.  Next  to  the  vas  deferens  the  disease 
extends  most  frequently  to  the  seminal  vesicles,  next  the  lateral 
lobes  of  the  prostate  are  most  frequently  implicated.  From 
here  the  disease  is  prone  to  involve  the  urinary  organs,  first  the 
bladder,  next  the  ureter,  and  finally  the  kidney. 

In  the  differential  diagnosis  must  be  considered  acute  and 
chronic  inflammations  of  another  type,  and  syphilitic  affections. 
In  tuberculosis  the  swelling  in  the  epididymis  is  usually  larger 
than  in  other  forms  of  inflammation.  Tenderness  and  pain  are 
conspicuous  symptoms  in  gonorrhceal  epididymitis,  absent  or 
slight  in  tuberculosis.  If  any  doubt  exists  in  the  diagnosis  be- 
tween gumma  and  tuberculosis  the  patient  should  be  given  the 
benefit  of  the  doubt,  and  should  be  subjected  for  a  sufficient 
length  of  time  to  an  active  antisyphilitic  treatment.  The  tuber- 
cular inflammation  is  clinically  characterized  by  periodic  exacer- 
bations. Examination  of  the  remaining  genito-urinary  organs 
for  tuberculosis,  as  well  as  the  most  distant  organs  in  which 
the  disease  is  liable  to  appear,  is  absolutely  necessary  and  will 
often  clear  up  a  doubtful  diagnosis.  In  tuberculosis  the  indu- 
rated vas  deferens  is  not  tender  to  pressure  and  is  usually  nod- 
ular, while  funiculitis  caused  by  other  forms  of  infection  is  at- 
tended by  pain  and  tenderness. 

Treatment.  The  rational  treatment  of  tuberculosis  of  the 
testicle  and  epididymis  must  necessarily  depend  on  the  location, 
stage  and  extent  of  the  disease,  and  the  existence  or  absence 
of  complications.  In  miliary  tuberculosis  involving  the  organs 
on  both  sides,  the  treatment  must  be  supporting  and  expectant, 
as  in  such  cases  a  speedy  fatal  termination  is  inevitable  from 
the  primary  pulmonary  affection  or  diffuse  miliary  tuberculosis. 
In  tuberculosis  involving  other  parts  of  the  urogenital  organs 
the  treatment  must  be  directed  accordingly.  Tuberculosis  im- 
plicating the  organs  on  both  sides  simultaneously,  or  in  succes- 
sion, is  almost  positive  proof  of  the  existence  of  an  older  tuber- 
cular process  in  some  other  organ,  or  the  extension  of  the 
tubercular  process  along  the  genital  tract  beyond  the  reach  of 
successful  surgical  treatment.  The  cases  best  adapted  for  suc- 
cessful local  treatment  are  those  in  which  the  disease  appears 
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as  a  chronic  affection  and  is  limited  to  the  organs  on  one  side, 
with  limited  or  no  extension  along  the  vas  deferens.  Tubercu- 
losis of  the  epididymis  leads  to  impotence  if  both  organs  are 
affected.  If  the  disease  be  limited  to  one  side,  function  may 
remain  unimpaired.  Castration  must  therefore  be  regarded  as 
the  normal  procedure  in  cases  of  uncomplicated,  unilateral  tu- 
bercular epididymitis.  This  statement  becomes  more  apparent 
and  forcible  when  we  consider  that  reaffection  can  always  occur 
if  the  diseased  organ  is  permitted  to  remain.  As  positive  con- 
traindications to  castration  must  be  considered  the  following: 

1.  Extension  of  the  tubercular  process  to  parts  not  within 
reach  of  a  radical  operation. 

2.  Tuberculosis  of  both  testicles,  as  the  second  organ  is 
usually  involved  by  extension  of  the  infection  from  one  to  the 
other  through  the  vasa  deferentia. 

3.  Tuberculosis  of  important  adjacent  or  distant  organs. 
Castration  may  become  necessary  as  a  palliative  operation  for 

the  relief  of  symptoms  in  cases  where  the  disease  has  resulted 
in  the  formation  of  tubercular  abscesses  and  suppurating  sinuses. 
A  great  diversity  of  opinion  still  prevails  among  surgeons  re- 
garding the  value  of  castration  in  the  treatment  of  tuberculosis 
of  the  testicle  and  epididymis.  The  results  following  this  oper- 
ation appear  to  have  been  quite  at  variance  in  the  hands  of  dif- 
ferent operators. 

Terillon  (Essai  Critique  sur  la  traitement  de  la  tuberculiza- 
tion du  testicule.  Bull.  Gen.  Therap.,  1882,  p.  140)  favors  cas- 
tration, and  advises  that  the  operation  should  be  performed 
before  abscesses  have  formed,  as  by  removing  the  source  of 
suppuration  the  general  condition  of  the  patient  is  improved. 
He  regards  pulmonary  tuberculosis  as  an  absolute  contraindica- 
tion to  castration.  Simultaneous  tuberculosis  of  the  prostate  and 
seminal  vesicles  may  or  may  not  be  regarded  in  the  same  light 
according  to  circumstances.  Richet  is  nearly  of  the  same 
opinion  in  reference  to  the  indications  for  castration,  only  he 
opposes  the  operation  more  decidedly  when  extension  of  the 
disease  to  other  parts  of  the  genital  tract  has  occurred. 

Stenger  {Inaugural  Dissertation.  Berlin,  1889)  gives  the  result 
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of  thirteen  cases  of  castration  for  tuberculosis  of  the  testicle 
which  occurred  in  the  Royal  Clinic  at  Berlin  from  1883  to  1889. 
Seven  of  the  patients  remained  free  from  local  recurrence  or 
evidences  of  infection  of  any  other  organ  at  the  time  the  report 
was  made.  In  three  of  the  cases  tuberculosis  of  other  organs 
existed  at  the  time  the  operation  was  performed,  and  in  the  last 
three  cases  the  final  result  could  not  be  ascertained.  In  seven 
other  cases  the  tubercular  product  was  removed  by  vigorous 
use  of  the  sharp  spoon,  in  five  with  a  satisfactory  result,  and  in 
two  pulmonary  infiltration  existed  at  the  time  the  operation  was 
performed,  which  progressed  uninfluenced  by  the  operation. 
From  a  study  of  these  cases  he  came  to  the  conclusion  that  the 
timely  removal  of  the  diseased  organ,  or  a  thorough  local  oper- 
ation, is  instrumental  in  preventing  general  infection. 

Finkh  (Ueber  die  Endresultate  der  Castration  bei  Hodentuber- 
culose.  Beitrdge  zur  Chirurgie,  Bd.  ii.  p.  407)  has  ascertained 
the  ultimate  results  in  twenty-nine  cases  of  tuberculosis  of  the 
testicle  treated  in  Bruns's  clinic  at  Tubingen  by  castration.  Of 
these  cases  the  right  testicle  was  affected  twelve  times,  the  left 
eight  times,  and  nine  times  both  testicles  were  diseased.  At 
the  time  the  report  was  made  in  1886,  fourteen  were  living  and 
free  from  relapse  or  tubercular  disease  of  any  other  organ. 
Among  these  were  nine  in  which  one  testicle  was  removed  and 
five  double  castrations.  Of  the  first  group  one  to  twenty-nine 
years  had  elapsed  since  the  operation ;  of  the  last  one  to  ten 
years.  Of  those  that  died,  eight  succumbed  to  non-tubercular 
affections.  Of  these  five  were  single  and  three  double  castra- 
tions, the  former  with  a  period  of  immunity  varying  between 
three-fourths  to  twenty-two  years,  the  latter  with  from  five  to 
thirty  years.  To  these  must  be  added  a  case  of  double  castra- 
tion in  which  death  occurred  from  exhaustion  twelve  days  after 
operation.  Six  died  of  tuberculosis,  all  single  castrations,  and 
of  these  only  in  one  case  did  the  disease  extend  to  other  parts 
of  the  genital  tract.  In  one  case  life  was  prolonged  for  four 
years,  and  against  the  six  who  died  of  tuberculosis  stood  thir- 
teen who  remained  well  after  five  years  and  more.  The  infected 
pelvic  portion  of  the  cord  furnishes,  according  to  this  author, 
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no  contraindication  to  an  operation,  as  in  seven  cases  in  which 
this  condition  was  found  the  result  of  the  operation  proved  sat- 
isfactory. These  results  are  certainly  more  favorable  than  those 
which  are  obtained  by  the  average  surgeon.  In  my  own  cases 
I  have  frequently  observed  relapse  in  unilateral  castration,  and 
in  two  cases  of  double  castration  the  disease,  after  a  year  or  two, 
attacked  the  seminal  vesicles,  prostate,  and  bladder,  and  finally 
death  resulted  from  tubercular  pyelonephritis. 

It  seems  to  me  that  the  cases  are  exceptional  in  which  double 
castration  is  justifiable.  Castration  appears  to  have  yielded 
satisfactory  results  in  cases  in  which  the  disease  was  unilateral 
and  the  testicle  was  removed  before  the  disease  had  extended  to 
other  parts  of  the  genital  organs.  The  reports  of  a  number  of 
cases  in  which  the  disease  was  unilateral  and  complicated  by 
tubercular  vesiculitis,  treated  by  castration  and  excision  of  the 
seminal  vesicles  and  even  a  portion  of  the  prostate,  resulted 
favorably.  In  the  removal  of  a  tubercular  testicle  it  should  be 
taken  for  granted  that  the  vas  deferens  is  infected,  and  as  much 
of  this  structure  as  possible  should  be  excised. 

Conservative  operations  of  different  kinds  have  been  made 
for  a  long  time  in  the  treatment  of  the  so-called  scrofulous  tes- 
ticle. Malgaigne  excised  caseous  nodules  with  the  bistoury ; 
Delpech,  Boyer,  Velpeau,  Bonnet,  and  Bouisson  gave  preference 
to  chemical  caustics,  such  as  chloride  of  zinc,  caustic  potassa, 
and  Vienna  paste.  Later  Verneuil  recommended  the  actual 
cautery,  which  was  replaced  later  by  the  Paquelin  cautery.  The 
use  of  the  thermo-cautery  is  strongly  recommended  by  Forgue 
and  Reclus  (Traite  de  Therapeutique  Chinirgicale ,  T '.  ii.  p.  912)  in 
cases  in  which  the  cheesy  deposits  are  few  or  single.  The  same 
authors  are  in  favor  of  iodoform-ether  injections  10  190  when 
the  affection  is  more  diffuse.  A  few  drops  of  this  solution  are 
injected  into  each  nodule  and  the  little  punctures  sealed  with 
iodoform  collodium.  In  cases  not  amenable  to  conservative 
treatment  they  recommend  without  hesitation  castration.  I 
have  used  for  some  time  parenchymatous  injections  of  iodoform- 
glycerin  emulsion  during  the  early  stages  of  tubercular  epidid- 
ymitis with  the  most  satisfactory  results.     With  a  small  trocar 


TUBERCULOSIS    OF    THE    MALE    GENITAL    ORGANS.       91 

the  epididymis  is  penetrated  from  end  to  end  and  the  injection 
made  slowly  as  the  canula  is  withdrawn.  Under  moderate  pres- 
sure from  one  drachm  to  a  drachm  and  a  half  of  the  emulsion 
can  be  injected,  thus  permeating  the  affected  tissues  with  the 
anti-bacillary  agent.  The  injection  should  be  repeated  every 
week  or  two.  If  the  disease  is  complicated  by  hydrocele  the 
fluid  should  be  evacuated  and  a  small  quantity  of  emulsion  in- 
jected. The  pain  following  this  treatment  only  lasts  for  a  short 
time.  For  a  few  days  the  swelling  increases  and  tenderness  is 
more  marked.  The  increased  tissue  proliferation  which  is  ex- 
cited by  the  action  of  the  iodoform  is  a  potent  element  in  arrest- 
ing the  extension  of  the  disease  and  in  preventing  further  de- 
generative changes  in  the  tubercular  tissue. 

Terillon  (De  l'intervention  chirurgicale  dans  la  tuberculose 
testiculaire.  Progres  Med.,  1886,  No.  3)  has  given  evidement 
and  iodoform-gauze  tamponade  a  fair  trial  in  the  treatment 
of  tuberculosis  of  the  epididymis  advanced  to  the  stage  of  ab- 
scess and  fistula  formation,  but  on  the  whole  he  gives  castration 
the  preference,  as  he  believes  evidement,  cauterization,  and  drain- 
age, as  a  rule,  yield  only  temporary  beneficial  results. 

Keyes  {Annual  of  the  Universal  Medical  Sciences,  1892,  vol.  iii. 
p.  3  e)  removed  by  means  of  the  curette  the  whole  tubercular 
epididymis,  a  section  of  the  spermatic  cord  being  then  found  to 
be  extensively  ulcerated  ;  an  inch  and  a  quarter  of  that  was  re- 
moved. The  function  of  the  testicle  had  been  already  destroyed 
by  cheesy  foci  along  its  course,  and  the  patient  knew  he  was 
practically  castrated  before  the  operation  was  undertaken,  but 
he  was  much  more  pleased  with  the  result  than  if  the  testicle 
had  been  removed.  The  wound  healed  rapidly  by  first  inten- 
tion, the  relief  of  the  patient  being  complete. 

Villeneuve  {Marseille  Medicale,  July  30,  1889)  prefers  thorough 
cauterization  with  the  Paquelin  cautery  to  castration  in  the 
treatment  of  tuberculosis  of  the  testicle.  He  cites  cases  and 
defends  his  position  by  what  appears  to  be  plausible  reasoning. 
Kocher  uses  the  sharp  spoon,  followed  by  the  application  of  a 
solution  of  chloride  of  zinc  1  :  4,  or  repeated  applications  of  the 
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strong  tincture  of  iodine  when  the  disease  has  advanced  to  the 
formation  of  abscesses  and  fistulae. 

Lannelongue  speaks  highly  of  a  solution  of  chloride  of  zinc 
as  a  parenchymatous  injection  before  suppuration  has  occurred. 
The  injection  is  made  around  and  not  into  the  tubercular  infil- 
tration. 

Ozenne  {Gazette  des  Hopitanx,  February  23,  August  9,  1893) 
reports  success  in  one  case  of  tubercular  epididymitis  and  favor- 
able progress  in  a  few  others  from  injections  of  10  per  cent, 
solution  of  chloride  of  zinc,  after  the  method  of  Lannelongue. 
In  the  successful  case  he  injected  at  four  sittings  in  seven  dif- 
ferent places  of  the  diseased  area,  2  drops  at  each  puncture. 
Moderate,  temporary  reaction  followed.  Some  months  later,  one 
little  tubercular  nodule  remaining,  a  single  injection  was  given. 
After  the  last  treatment  all  active  signs  of  the  disease  disap- 
peared. From  what  has  been  said  on  the  treatment  of  tuber- 
culosis of  the  testicle  it  is  evident  that  this  subject  remains  an 
open  chapter.  In  recent  cases  of  primary  tuberculosis  paren- 
chymatous injections  of  iodoform -glycerin  emulsion  or  chloride 
of  zinc  deserve  a  trial.  If  this  treatment  does  not  prove  satis- 
factory after  a  fair  trial,  castration  should  be  performed  before 
the  disease  extends  to  additional  organs.  In  limited  abscess 
formation  the  use  of  the  sharp  spoon  and  iodoform-gauze  tam- 
pon may  prove  efficient,  but  if  the  disease  resists  these  meas- 
ures castration  is  absolutely  indicated.  If  the  disease  is  bilateral 
palliative  treatment  should  take  the  place  of  a  radical  operation 
in  the  majority  of  cases.  Castration  is  positively  contraindicated 
when  the  tubercular  affection  of  the  testicle  is  complicated  by 
tuberculosis  of  any  important  internal  organ.  Simultaneous 
tuberculosis  of  the  prostate  and  seminal  vesicles  does  not  neces- 
sarily contraindicate  castration. 
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Mr.  President  and  Fellows:  The  stud}'' given  to  the  de- 
partment of  surgery  in  the  past  decade  has,  in  a  most  remark- 
able manner,  helped  to  the  better  understanding  of  the  subject 
assigned  to  me  in  this  discussion.  Those  of  us  who,  for  many 
years,  were  guided  in  our  pathological  studies  by  Rokitansky, 
Virchow,  Lebert,  and  others  have  a  keen  recollection  of  how 
silent  they  were  regarding  tuberculosis  of  the  female  genital 
organs,  although  it  is  to  be  remembered  that  previous  to  1854 
Kiwisch  had  given  a  very  accurate  description  of  such  condi- 
tions. It  was  not  until  we  had  reports  from  such  earnest 
workers  as  Whitridge  Williams,  Osier,  Councilman,  of  the 
Johns  Hopkins,  and  other  American  writers,  together  with  a 
host  of  German  investigators,  that  we  were  able  to  recognize,  to 
demonstrate,  and  to  comprehend  that  such  cases  were  to  be  met 
with,  and  that  a  clear  line  of  treatment  was  to  be  carried  out. 
Even  at  the  present  time,  with  few  exceptions,  it  is  not  from 
our  modern  text-books  that  we  receive  our  greatest  knowledge 
and  instruction  in  the  recognition,  classification,  and  treatment 
of  this  subject.  Even  now  some  authors  look  upon  tubercu- 
losis of  the  external  organs  as  museum  curiosities,  and  not  to 
be  taken  into  careful  consideration  in  the  classification  of  dis- 
eases that  are  known  to  occur  among  these  anatomical  struc- 
tures. It  is  somewhat  startling  to  note  in  the  careful  investiga- 
tions made  by  some  of  the  writers  to  whom  I  have  just  referred 
that,  although  tuberculosis  of  the  vulva,  the  vagina,  and  of  the 
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cervix  is  yet  exceedingly  rare,  still  these  cases  have  a  clinical 
history  to  be  recognized  by  differential  diagnosis,  so  that  when 
we  consider  the  uterus  and  its  appendages  we  come  into  such 
a  frequency  of  this  pathological  condition  as  to  bring  us  a  much 
larger  percentage  of  general  tuberculosis  than  has  been  gen- 
erally supposed.  The  statements  of  Rokitansky,  Virchow, 
Councilman,  and  others  no  longer  hold  good  that  tuberculosis 
of  the  ovaries,  and,  as  mentioned  in  some  of  their  writings,  in- 
cluding the  tubes,  is  exceedingly  rare,  for  this  has  proven  to  be 
a  fallacy,  especially  regarding  the  latter. 

Again,  we  are  brought  to  the  point  of  comfort  that  has  come 
to  us  within  a  few  years,  i.e.,  the  result  of  our  careful  patholog- 
ical and  histological  work,  and  bacteriological  investigation,  and 
the  infallibility  of  our  diagnosis,  when  the  crucial  examination 
is  made  as  to  tubercle  bacilli  being  present.  We  have  here,  it 
seems  to  me,  the  key  of  the  arch  of  the  structure  in  our  patho- 
logical studies  that  gives  us  something  positive,  and  that  we 
are  no  longer  to  rely  upon  the  macroscopical  appearances  as  to 
the  possibility  of  this  and  that  case  being  a  suspected  one  of 
struma,  or  tuberculosis ;  or  that  the  cheesy  material  present  in 
the  tubes,  cornu  of  the  uterus,  possibly  the  ovaries,  is  a  doubt- 
ful condition,  but  rather,  by  careful  histological  and  bacteriolog- 
ical investigation,  finding  the  tubercle  bacilli,  we  realize  the 
grand  progress  that  has  been  made  in  the  advanced  methods  of 
pathological  research.  When  we  have  such  careful  observers 
as  Edebohls  giving  us  a  percentage  of  four,  Martin  a  percent- 
age of  three,  Williams,  of  Johns  Hopkins,  a  percentage  of  eight, 
as  the  result  of  their  investigations  in  the  operating  theatre  of 
general  tuberculosis,  and  of  the  appendages  removed  for  inflam- 
matory disease,  we  cannot  but  realize  that  the  subject  is  one 
that  has  been  thoroughly  studied,  and  that  there  was  an  uncul- 
tivated field,  a  field  that  had  been  sadly  neglected.  With  such 
a  classification  of  cases  we  now  have  much  reason  to  be  grate- 
ful, and  can  advance  upon  a  higher  plane,  working  in  a  more 
intelligent  atmosphere  of  certainty  as  to  just  what  our  patients 
are  suffering  from. 

When  all  modern  writers  in  this  country  find  in  their  post- 
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mortem  investigations,  and  in  operated  cases  examined  by  them, 
that  there  is  from  one  to  eight  and  ten  per  cent,  of  tuberculous 
disease  present  in  the  female  pelvic  organs,  it  is  certainly  an 
impressive  presentation  of  the  subject.  We  find  that  it  is  a 
condition  that  has  no  limit  as  to  months  or  years  of  life. 
General  tuberculosis  has  been  recognized  at  as  early  a  period  as 
ten  weeks,  but  the  greater  number  of  cases  have  been  between 
the  ages  of  twenty  and  forty,  and  it  is  believed  that  it  prevails 
to  a  larger  extent  during  the  latter  period  of  sexual  activity. 

As  stated  by  Williams,  he  has  observed  cases  as  late  as 
eighty-three  years  of  age,  and  John  D.  Williams,  of  England, 
has  reported  cases  at  the  ages  of  thirty-six  and  sixty-three 
years,  respectively ;  while  in  this  country  we  have  had  such 
conditions  described  by  Homans,  Goodell,  Cabot,  Morrell, 
Bradford,  Munde,  Kelly,  myself,  and  others,  in  quite  a  good 
many  instances,  at  all  ages. 

In  the  study  of  the  subject,  general  tuberculosis  is  to  be  noted 
at  the  age  of  ten  years,  as  I  have  observed  in  one  of  my  cases, 
the  same  as  in  extreme  age ;  and,  again,  secondary  infection  is  to 
be  seen  when  the  condition  is  not  strictly  a  local  or  primary 
development.  Further,  in  the  study  of  this  disease,  as  it  pre- 
sents in  the  external  organs  of  generation,  we  must  ever  take 
into  careful  consideration  in  the  clinical  history  the  possibility 
of  specific  disease — syphilis  in  some  form,  then,  as  to  the 
possibility  of  malignancy  being  a  factor,  the  time  of  life,  etc., 
and  finally  an  ulcer  presenting  that  does  not  give  the  character- 
istics of  either  one  of  these  lesions,  we  have  the  sure  test  and 
best  aid  in  the  use  of  the  microscope. 

It  is  not  possible  to  have  the  clinical  history  as  clear  as  we 
have  in  other  forms  of  disease,  but  we  have  this  as  a  warning, 
i.  e.,  if  the  patient  is  from  a  family  possessing  a  tubercular  dia- 
thesis, we  should  be  thoroughly  on  our  guard  as  to  the  possi- 
bility of  this  local  lesion  being  of  that  nature.  Therefore,  we 
no  longer  have  excuses,  and  must  take  into  consideration,  in  a 
certain  percentage  of  our  cases,  the  possibility  of  tuberculosis 
being  present  in  the  ulcerative  conditions  that  present  in  the 
external  organs  of  generation.     We  must  not  lose  sight  of  the 
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fact  that  cases  of  lupus  of  the  vulva  have  been  described  which 
were  really  tubercular  ulceration  in  the  advanced  stage  of  pul- 
monary tuberculosis. 

That  the  disease  is  exceedingly  rare  as  regards  the  external 
structures — and  especially  so  of  the  vagina  and  cervix — there 
can  be  no  doubt;  that  cases  of  tuberculosis  of  the  uterus  are 
not  by  any  means  infrequent  is  equally  true,  in  a  certain  num- 
ber of  cases,  and  not  associated  with  general  tuberculosis  of 
the  system.  It  may  be  said  in  regard  to  tuberculosis  of  the 
uterus,  that  in  the  majority  of  cases  it  is  limited  to  the  mucous 
membrane. 

It  is  here  that  we  have  also  made  a  grand  advance  in  the 
procuring  of  the  leucorrhoeal  discharge,  or  of  specimens,  either 
by  curetting  or  section,  for  microscopical  study. 

When  we  come  to  the  study  of  tuberculosis  of  the  tubes  and 
ovaries  the  clinical  history  is  not,  by  any  means,  as  clear  as  we 
could  wish — cases  are  greatly  obscured. 

The  gonorrhoeal  infection,  known  to  be  present  in  so  many 
of  these  cases,  is  sometimes  grafted  upon  a  mass  of  what  is 
really  but  a  true  condition  of  tubercular  infection.  The  cases 
of  pelvic  peritonitis,  ushered  in  by  any  one  of  the  etiological 
factors  that  present  in  this  condition,  also  make,  to  a  certain 
extent,  the  true  tubercular  condition  that  is  found  when  an 
operation  is  called  for  and  performed. 

The  extreme  rarity  with  which  we  have  true  tuberculosis  of 
the  ovaries,  yet  found  at  times  and  associated  with  some  condi- 
tion of  the  tubes,  and  of  the  general  peritoneum,  is  also  an 
obscure  state  that  blinds  us  frequently  in  our  study  of  the  clin- 
ical history.  Even  at  the  present  time  we  read  of  cases  in 
which  an  operation  has  been  suggested  for  relief  of  a  supposed 
ovarian  cyst,  or  possibly  of  general  dropsy,  or  of  presumed 
pyosalpinx,  or  hydrosalpinx,  and  yet  when  done  told  plainly 
that  it  was  a  case  of  tubercular  trouble. 

The  etiology  of  tuberculosis  of  the  female  genital  organs  is 
a  subject  for  further  and  careful  study.  That  it  is,  at  times,  a 
local  manifestation  of  the  condition  of  the  system  there  can  be 
no  doubt.     That  it  is,  at  times,  bfrt  a  local  condition  due  to  the 
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planting  of  the  tubercle  bacilli  there,  either  through  the  direct 
communication  of  soiled  ringers  or  instruments,  is  equally  true, 
and,  as  stated  by  Barbier,  a  woman  can  be  infected  by  a  tuber- 
cular husband  during  coitus,  as  bacilli  have  been  found  in  the 
semen  of  tubercular  patients,  as  well  as  in  the  discharge  attend- 
ing tubercular  epididymitis. 

s  That  the  disease  originates  more  frequently  in  the  tubes  them- 
selves, as  a  local  disease,  or  in  connection  with  general  tubercu- 
losis of  the  system,  and  then  infects  the  uterus,  also  the  cervix, 
is  the  strong  point  to  be  observed  in  the  study  of  these  lesions. 

Therefore,  one  cannot  overlook  the  fact  that  the  uterus  occu- 
pies a  point  of  attack  from  without  as  well  as  from  within,  and 
that  we  can  now  clearly  understand  why  some  of  our  old  cases, 
previously  called  catarrhal  disease  of  the  body  of  the  uterus, 
were  clearly  a  condition  of  tubercular  endometritis,  the  true 
diagnosis  now  being  made  by  examination  of  material  secured 
in  simple  curettement. 

Unquestionably  laceration  of  the  cervix,  repeated  abortions, 
renewed  and  continued  attacks  of  pelvic  peritonitis,  gonorrhoeal 
infection,  traumatisms,  a  constant  and  continued  overloading 
and  constipated  state  of  the  rectum,  and  a  persistent  leuc'or- 
rhceal  discharge,  are  all  etiological  factors  in  the  study  of  this 
subject. 

The  symptoms  and  diagnosis  are  to  be,  undoubtedly,  classi- 
fied still  on  the  basis  of  exclusion.  When  a  patient  presents 
with  local  irritation,  which  she  has  observed  in  the  form  of  a 
slightly  hardened  mass,  sometimes  described  like  that  of  a  split 
pea,  located  about  the  vulva,  found  at  some  point  about  the 
anterior  or  posterior  fourchette,  or  opening  of  the  vaginal  outlet, 
found  within  the  walls  of  the  vagina,  perhaps  located  as  a  dis- 
tinct grayish-looking  ulcer  about  the  lacerated  cervix,  an  elon- 
gated posterior  lip  with  inflammatory  tissue,  possibly  a  profuse 
leucorrhceal  discharge,  in  many  instances  not  irritating,  yet  so 
great  in  amount  as  to  be  distressing,  possibly  now  and  then 
tinged  with  blood,  we  should  not  delay  in  looking  for  tubercle 
bacilli. 

When  a  serous  bloody  discharge    is   persistent  we   should 
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carefully  consider  the  element  of  malignancy,  especially  if  the 
odor  is  very  pronounced. 

Whenever  the  labia  becomes  the  seat  of  local  tuberculosis, 
the  moisture  and  warmth  of  the  parts  favor  early  necrosis,  but 
the  odor  is  believed  to  be  less  unpleasant.  The  edges  of  the 
resulting  ulcer  are  thin,  purple,  undermined,  the  base  irregular, 
secreting  a  scanty,  thin,  puriform  discharge.  One  point  is  at 
times  healed,  while  the  ulcer  is  spreading  in  another  direction. 
Extension  and  destruction  of  tissues  vary  greatly.  There  may 
occur  hemorrhage  from  erosion  of  bloodvessels.  It  is  apt  to 
occur  more  frequently  in  young  people,  accompanied  by  tuber- 
culosis of  other  parts  of  the  body,  and  will  recur  at  times  after 
apparent  healing. 

"  Differentiation  is  not  always  easy  as  between  epithelioma 
and  syphilitic  ulceration,  but  may  usually  be  based  upon  the 
following  points:  1.  Age  of  patient;  tuberculosis  more  fre- 
quent in  early  life,  and  epithelioma  in  later  life.  2.  The  history ; 
antecedent  syphilis ;  tuberculosis  in  other  parts  of  body.  3. 
Appearance  of  ulcer;  more  abundant,  fetid  secretions  from 
epithelioma.     4.  Effect  of  treatment.     5.  Bacteriological  tests." 

When  we  have  present  these  local  conditions,  then  an  imme- 
diate examination  of  a  portion  of  the  diseased  tissue  that  can 
readily  be  removed,  even  from  the  vulva,  from  the  vaginal  walls, 
from  the  cervix  or  uterus,  more  easily  by  curetting,  or  from 
specimens  of  the  leucorrhceal  discharge  itself,  should  be  made, 
and  a  careful  microscopical  search  assists  us  at  once  in  the  diag- 
nosis of  the  case. 

The  general  condition  of  the  patient  should  be  closely  ob- 
served as  to  whether  there  is  tubercular  trouble  elsewhere 
about  her  system.  If  this  latter  condition  is  present,  then  she 
should  have  the  immediate  benefit  of  constitutional  treatment, 
such  as  plenty  of  fresh  air,  sunshine,  relief  from  all  nerve- 
strain,  the  very  best  of  diet,  tonics  in  some  form,  such  as  iron, 
arsenic,  and  the  use  of  beechwood  creosote,  the  latter  of  which 
the  writer  is  much  in  favor  of. 

When  we  are  able  to  exclude  all  the  external  parts,  and  we 
find  that  the  disease  is  confined  mostly  to  the  cervix,  we  must 
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remember  that  the  error  has  not  infrequently  been  made  of 
vaginal  extirpation  being  performed  for  what  was  supposed  to 
be  carcinoma,  but  in  reality  proved  to  be  simple  tuberculosis ; 
therefore,  it  is  our  duty  in  all  cases  in  which  there  may  be  the 
least  possibility  of  doubt  as  to  its  being  one  of  carcinoma  or 
of  tuberculosis,  to  make  microscopical  examination  as  early  as 
possible. 

Tuberculosis  of  the  cervix,  whether  primary  or  secondary, 
tends  to  limit  itself  to  that  structure,  being  in  the  first  instance 
frequently  the  only  tubercular  lesion  in  the  whole  of  the  genera- 
tive tract.  In  these  observations  we  find  the  most  important 
bearing  upon  the  theory  of  causation.  In  this  we  are  led  to 
the  belief  that  the  etiological  factors  must  embrace  something 
besides  the  theory  of  infection  from  tuberculous  discharge 
higher  up  in  the  passages  of  the  peritoneal  cavity.  The  latter 
cause  is  sufficiently  plausible  and  plain  in  some  instances ;  but 
where  the  disease  is  confined  entirely  to  the  cervix,  one  must 
look  for  infection  through  the  blood  or  directly  from  without 
for  the  real  cause.  Direct  infection  may  occur,  as  previously 
stated,  from  unclean  instruments,  soiled  fingers,  or  from  coitus. 
The  latter  danger  is  emphatically  contradicted  by  some  author- 
ities from  their  comparison  of  the  rarity  of  the  disease  in  the 
cervix  and  vagina  as  found  in  the  uterus  and  tubes.  That 
this  is  a  fallacy  one  can  readily  establish,  when  we  reason 
from  the  analogy  of  the  infrequency  with  which  the  disease 
is  communicated  from  without  through  the  agency  of  the 
mouth. 

This  is  a  fact :  that  the  disease  when  found  about  the  vagina, 
in  the  vast  majority  of  cases,  is  to  be  noted  more  particularly 
upon  the  posterior  walls  and  upward  toward  Douglas's  cul-de-sac. 
This  is  probably  due  to  the  stagnation  of  infecting  material, 
either  from  the  uterus  or  from  without  the  genital  tract.  We 
must  bear  in  mind  that  it  is  possible  for  the  vagina  to  become 
infected  by  tubercular  ulceration  of  the  rectum.  Tuberculosis 
of  the  vagina  is  sometimes  the  cause  of  fistulous  tracts  leading 
to  the  bladder,  urethra,  or  the  rectum,  and  these  fistulae  are  ex- 
ceedingly difficult  of  cure.     The  writer  has  seen  cases  of  fistula 
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extending  up  through  the  labia,  upward  into  the  buttocks,  and 
becoming  complicated  with  ischio-rectal  abscesses. 

Miliary  tuberculosis,  as  well  as  the  caseous  form  of  general 
tuberculosis,  presents  much  in  the  same  way,  the  microscopical 
examination  showing  the  bacillus  tubercle. 

It  is  interesting  to  observe  that  experiments  upon  rabbits 
have  shown  that  bacilli  introduced  into  the  vagina,  that  organ 
having  previously  been  irritated  by  the  application  of  iodine, 
did  not  produce  genital,  but  general  tuberculosis. 

When  the  cervix  is  apparently  not  implicated,  when  we  know 
from  the  condition  of  the  patient  as  to  the  constant,  continued 
discharge  from  the  cavity  of  the  uterus,  when  we  have  an  en- 
larged organ,  when  we  have  symptoms  of  lasting  anaemia  to  a 
certain  extent,  the  absence  of  evidence  of  placental  retention 
within  the  uterus,  or  of  polypi,  or  interstitial  growths,  we  should 
lose  no  time  in  procuring  some  of  the  uterine  discharge  for 
microscopical  examination.  The  curette  aids  us  in  making  the 
diagnosis  of  tubercular  endometritis,  cases  often  being  cured 
under  this  thorough  line  of  treatment.  If  the  case  be  one  in 
which  the  uterine  walls  are  implicated,  entire  removal  may  be 
required,  and  is  a  justifiable  operation  at  times. 

It  is  in  the  study  of  the  tubes  and  ovaries  that  we  find  our 
greatest  obscurity.  It  has  been  well  stated  that,  "in  the  ab- 
sence of  tubercular  lesions  of  the  vulva,  vagina,  and  uterus,  it 
is  doubtful  if  infection  of  the  Fallopian  tubes  can  take  place  by 
the  entrance  of  the  bacilli  through  the  genital  tract,  and  the 
relatively  frequent  occurrence  of  the  disease  in  that  part  of  the 
genital  organs  is  only  explainable  by  attributing  it  to  autoinfec- 
tion  in  the  same  way  as  we  have  explained  the  occurrence,  for 
instance,  of  primary  tuberculosis  of  joints  and  peritoneum. 
We  can  only  safely  assume  that  tubercular  infection  of  the  tube 
often,  if  not  always,  takes  place  upon  the  basis  of  pre-existing 
pathological  conditions,  taking  it  for  granted  that  the  healthy 
tubes  do  not  present  favorable  conditions  for  the  localization  of 
the  tubercle  bacilli.  A  catarrhal  condition  of  the  lining  mem- 
brane of  the  tubes,  as  in  other  organs,   undoubtedly  acts,  in 
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many  instances,  as  a  predisposing  cause  to  localization  of  pre- 
existing micro-organisms  in  the  circulation."     (Senn.) 

Beyond  question  a  large  proportion  of  tuberculosis  of  the 
Fallopian  tubes  occurs  primarily,  but,  as  has  been  well  observed, 
it  may  occur  secondarily.  Uterine  infection  is  frequently  asso- 
ciated with  pelvic  peritonitis,  and  is  a  condition  present  in  dis- 
eases of  the  lungs  and  of  the  intestines.  Ulceration  may  pro- 
gress to  suppuration  of  the  tube,  and,  as  has  been  observed  by 
all  of  us,  the  latter  is  much  thickened,  associated  with  fibroid 
induration  ;  the  tube  distended,  coiled  upon  itself,  and  even  hav- 
ing the  appearance  of  pyosalpinx,  but  is  really  of  a  tubercular 
character.  In  some  cases  the  appearance  of  pus  is  supplanted 
by  the  cheesy,  calcified  material  of  the  tubercular  change,  and 
in  these  cases  the  uterus  becomes  infected  secondarily. 

Garrigues  has  well  said  that  "  the  wall  is  swollen,  its  epi- 
thelium is  thrown  off,  the  ostia  are  generally  closed,  the  cal- 
ibre is  enlarged,  and  the  tube  is  filled  wiih  a  caseous  mass. 
The  microscope  reveals  the  characteristic  formation  of  tubercles 
in  the  wall — nuclei  centring  around  giant  cells — and  the  pres- 
ence of  Koch's  bacillus  in  the  tissue  and  in  the  secretion.  Often 
the  peritoneum  in  the  vicinity  is  studded  with  miliary  tubercles. 
In  advanced  cases  the  whole  mucous  membrane  is  destroyed. 
The  tubes  are,  in  general,  out  of  place,  often  drawn  down  along 
the  edges  of  the  uterus  and  bound  to  neighboring  parts  by  ad- 
hesions. They  may  form  tumors  as  large  as  a  goose-egg,  the 
shape  of  which  is  that  of  a  sausage,  a  club,  or,  most  frequently, 
a  string  of  three  to  five  beads,  the  single  knobs  of  which  are 
round  or  oval  and  hard,  while  in  pyosalpinx  they  are  soft." 

It  is  a  well-known  fact  that  in  the  few  cases  met  with  of  in- 
fection of  the  vagina,  the  majority  really  were  the  result  of  the 
secretion  passing  down  through  the  uterus,  probably  infecting 
the  latter,  and  then  the  vagina  more  or  less.  Tubercular  peri- 
tonitis may,  in  like  manner,  infect  the  vagina  without  any  im- 
pression being  made  upon  the  tubes  and  ovaries. 

Tuberculosis  of  the  tubes  is  not,  by  any  means,  as  uncommon 
a  disease  as  is  generally  supposed. 

The  few  cases  in  which  it  is  met  with  primarily  have  been 
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attributed  to  the  direct  infection,  by  having  the  semen  of  a 
tubercular  man  pass  directly  into  the  genital  tract.  This  man 
may  have  been  suffering  not  only  from  pulmonary  tuberculosis, 
but  from  a  tubercular  testicle.  Tuberculosis  of  the  tubes  may 
be,  and  is  at  times,  a  secondary  disease,  having  appeared  in 
other  parts  of  the  body,  usually  in  the  form  of  tubercular  peri- 
tonitis. 

In  the  study  of  the  symptoms  and  diagnosis  of  tuberculosis 
of  the  tubes  and  peritoneum  without  ascites,  Edebohls  has 
made  the  following  excellent  observations :  "  The  diagnosis  of 
tubercular  peritonitis,  in  the  absence  of  ascites,  is  based  mainly 
upon  the  detection  of  localized,  irregular  thickenings — tuber- 
cular tumors — in  various  parts  of  the  abdominal  cavity.  These 
tumors  are  caused  by  thickened  rolled-up  omentum,  agglutin- 
ated intestines,  enlarged  mesenteric  glands,  etc.  Their  existence 
presupposes  a  tolerably  well-advanced  stage  of  the  disease,  and 
they  are  consequently  rarely  available  for  an  early  diagnosis. 
The  writer  desires  to  call  especial  attention  to  one  sign  which 
has  proved  to  him  of  the  greatest  value  in  the  early  diagnosis 
of  peritoneal  tuberculosis  without  ascites,  and  which  he  has  thus 
far  failed  to  find  mentioned  by  any  author.  It  has  been  the 
sign  which  has  led  him  to  a  correct  diagnosis  in  all  the  early 
cases  in  which  he  has  been  able  to  make  a  positive  diagnosis 
before  laparotomy.  It  consists  in  plaque-like  localized  thick- 
enings of  the  deeper  portion  of  the  abdominal  parieties,  per- 
ceptible to  gentle  touch.  They  impart  to  the  palpating  fingers 
the  sensation  as  if  the  peritoneal  surface  of  the  abdominal  walls 
were  occupied  by  urticaria  wheals  or  pomphi  of  various  sizes. 
The  author  has  met  them  from  one  up  to  eight  centimetres  in 
diameter.  They  may  be  quite  numerous  in  a  given  case,  or  but 
two  or  three  may  be  found  scattered  over  the  anterior  and 
lateral  walls  of  the  abdominal  cavity.  By  marking  their  site 
before  laparotomy  and  carefully  examining  during  the  perform- 
ance of  the  operation  the  structures  underlying  the  marks,  the 
writer  has  satisfied  himself  that  this  sign — the  plaque-like 
localized  thickenings — depends  for  its  existence  upon  a  localized 
hyperaemia  and  swelling  of  the  tissues  of  the  abdominal  wall 
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immediately  underlying  the  peritoneum,  i.  e.,  of  the  subperito- 
neal connective  tissue.  The  peritoneum  was  frequently  found 
unchanged,  and  not  the  seat  of  tubercular  deposit  at  the  precise 
spot  where  the  induration  had  been  felt.  Indeed,  the  sign  may 
be  especially  well-marked  in  cases  where  the  peritoneal  tuber- 
culosis is  in  its  very  incipiency,  a  few  solitary  tubercles  being 
found  scattered  here  and  there  in  the  peritoneal  sac.  When  the 
tubercular  peritonitis  has  led  to  universal  and  uniform  thicken- 
ing of  the  entire  peritoneum,  the  sign  becomes  less  available 
for  diagnosis.  I  consider  it,  therefore,  of  especial  value  in  the 
diagnosis  of  the  very  early  stages  of  peritoneal  tuberculosis, 
and  when  it  can  be  plainly  made  out  in  parts  of  the  abdominal 
walls  not  overlying  a  solid  viscus,  I  regard  it  as  almost,  if  not 
quite,  pathognomonic.  The  only  other  disease  in  which,  to  my 
mind,  it  might  occur,  is  disseminated  secondary  carcinoma  of 
the  peritoneum.  Inasmuch,  however,  as  in  the  latter  instance 
it  could  occur  only  toward  the  end  of  the  disease,  while  in 
peritoneal  tuberculosis  it  is  an  early  manifestation,  the  differen- 
tial diagnosis  ought  rarely  to  present  any  difficulty.  Our 
knowledge  of  the  differential  diagnosis  of  tubal  tuberculosis 
from  other  diseases  of  the  tubes  leading  to  enlargement  is  as 
yet  very  meagre." 

Osier  offers  us  more  valuable  aid  in  the  following  sentence : 
H  The  association  of  a  tubal  tumor  with  an  ill-defined  anomalous 
mass  (tubercular  tumor)  in  the  abdominal  cavity  should  arouse 
suspicion  at  once." 

Edebohls  is  inclined  to  go  a  step  further  and  submits  the 
following  proposition :  "  The  coexistence  of  tubal  tumor  or 
tumors  with  plaque-like  thickenings  of  the  subperitoneal  tissues, 
above  described,  points  with  great  positiveness  to  tuberculosis. 
The  tuberculosis,  under  these  conditions,  may  fairly  be  assumed 
to  be  primary  in  the  tube  or  tubes,  if  no  other  deep-seated  tumor 
can  be  palpated  in  the  abdominal  cavity.  Exploratory  puncture 
of  the  tubal  tumor  may,  in  exceptional  instances,  make  positive 
the  diagnosis  of  tubal  tuberculosis." 

It  is  to  be  noted  that  in  the  removal  of  tubercular  Fallopian 
tubes,  frequently  on  cutting  them  across  they  do  not  exude  pus, 
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but  a  caseous  condition  is  observed.  Again,  the  uterus  is  found 
free,  the  closed  end  of  the  tube  indicating  that  the  disease  had 
not  originated  from  the  peritoneum,  but  clearly  in  the  tubes 
themselves. 

It  has  been  observed  that  it  was  very  rare  to  find  tuberculosis 
of  the  tubes  alone  in  women  who  had  been  married  for  some 
years  and  who  had  borne  children. 

Careful  observations  have  shown  that  tubercular  disease  is 
confined  mostly  to  the  tube  itself,  occurring  among  the  young 
and  unmarried,  and  the  following  case  bears  out  the  theory 
nicely  :  Miss  J.  K.,  aged  fifteen  years,  single,  a  student.  Family 
history  somewhat  in  the  direction  of  tuberculosis.  Menstruated 
at  thirteen  ;  regular  for  one  year,  then  profuse  at  times  and 
somewhat  painful.  Patient  now  began  to  emaciate,  and  was 
treated  for  more  than  a  year  by  a  specialist,  in  his  sanitarium, 
with  hot-water  douches,  application  of  glycerin  tampons,  iodine, 
etc.,  without  any  very  marked  improvement.  When  she  came 
under  my  observation  there  was  bilateral  enlargement  of  the 
tubes,  the  uterus  somewhat  fixed,  patient  greatly  emaciated,  and 
suffering,  as  I  believed,  from  tubercular  peritonitis.  No  abdom- 
inal fluid.  On  section  the  tubes  were  found  greatly  enlarged 
and  distended  ;  ovaries  apparently  healthy,  but  removed  with  the 
tubes.  The  latter  on  examination  were  found  to  be  tuberculous 
in  character.  This  patient  made  a  most  excellent  recovery,  and 
two  years  afterward  her  friends  wrote  me  that  she  had  remained 
in  perfect  health. 

Here  the  disease  was  confined  entirely  to  the  tubes,  the 
ovaries  and  peritoneum  having  escaped.  As  stated,  this  case  is 
confirmatory  of  the  point  in  regard  to  the  disease  occurring 
among  young,  unmarried  women. 

It  is  true  that  we  do  not  find  the  ovaries  implicated  in  many 
of  these  cases,  and  that  the  fimbriated  end  of  the  Fallopian 
tubes  becomes  closed,  a  wise  protection  on  the  part  of  Nature, 
it  would  seem,  of  the  peritoneum  from  infection. 

In  many  of  the  cases  of  tubercular  appendages  it  is  really  a 
local  manifestation  due  to  some  etiological  factor,  to  which  we 
have  referred,  or  as  a  proof  of  the  tubercular  blood  or  constitu- 
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tion  of  which  the  patient  is  possessed;  therefore,  when  we  have 
a  patient  who  suffers  from  pelvic  disease,  and  all  conditions, 
such  as  tumors,  pelvic  abscesses,  etc.,  are  to  be  excluded,  and 
we  have  present  the  constitutional  symptoms,  such  as  tempera- 
ture, increase  of  pulse-rate,  a  hectic  and  an  aemic  appearance,  all 
pointing  to  some  obscure  condition  of  the  uterine  appendages, 
we  do  not  usually  go  astray  in  a  direct  exploration,  and  it  is 
not  surprising  that  we  find  a  large  number  of  these  cases  to  be 
of  the  character  of  local  or  possibly  general  tuberculosis. 

Beyond  a  doubt  tuberculosis  of  the  ovaries  is  much  rarer  than 
tuberculosis  of  the  uterus  and  tubes,  and  it  is  fair  to  infer  that 
when  infection  takes  place  it  is  through  the  circulation  more 
particularly.  The  ovary  when  in  a  condition  of  miliary  tuber- 
culosis will  present  many  raised  points  the  size  of  millet-seed. 
When  caseous  tuberculosis  exists  the  ovary  will  enlarge  to  the 
size  of  a  large  marble  or  hen's  egg.  Acute  peritonitis  and 
tubercular  peritonitis  are  sometimes  caused  by  these  tubercular 
nodules  softening  and  rupturing  into  the  peritoneal  cavity.  In 
tuberculosis  of  the  ovaries  miliary  tubercles  are  the  exception. 

There  are  two  chief  forms  of  tubercular  ovarian  disease  de- 
scribed:  The  first,  minute  miliary  granulations  on  the  surface 
of  the  organ ;  and  the  second,  usually  caseous  masses.  The 
latter  may  assume  the  size  and  shape  of  a  small  apple,  dense 
on  section,  and  containing  numerous  small  cysts  filled  with  viscid 
fluid.  Such  cases  present  little  or  no  normal  ovarian  stroma. 
Either  form,  as  here  described,  may  be  grafted  upon  papilloma- 
tous tumors,  or  other  diseased  conditions  of  the  ovary. 

It  is  very  difficult  to  make  the  diagnosis  between  tuberculosis 
of  the  ovaries  and  chronic  oophoritis.  When  it  is  possible  to 
make  the  former  diagnosis  the  ovaries  should  be  removed  as 
promptly  as  possible. 

Ovarian  cysts  are  sometimes  studded  with  subperitoneal 
tubercles,  as  has  been  observed  by  a  number  of  writers,  yet 
removal  of  the  cyst  seems  to  relieve  any  sympathetic  involve- 
ment. 

Symptoms.  The  primary  sore,  whether  connected  with  the 
vulva  or  vaginal  wall,  will  present  at  times  a  distinct  ulcer,  the 
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margins  of  which  are  decidedly  thickened  and  occasionally 
indurated,  so  as  to  give  one  the  impression  of  a  syphilitic 
sore. 

I  call  to  mind  an  exceedingly  sad  case  occurring  in  my  own 
practice,  an  advanced  case  of  phthisis,  in  which  the  local  sore 
about  the  vulva  gave  rise  to  a  very  strong  suspicion  that  she 
had  contracted  syphilis.  The  party  was  above  all  possible  sus- 
picion, but  a  careless  remark  on  the  part  of  the  medical  attend- 
ant caused  much  heart-burning  and  distress  in  the  family  relations. 
Had  I  then  known  and  made  an  examination  for  tubercle  bacilli, 
I  am  sure  it  would  have  demonstrated  that  the  case  was  one  of 
infection  from  general  tuberculosis  of  the  system. 

The  macroscopical  search  will  often  present  the  appearance 
of  a  cheesy-like  substance  attached  to  the  floor  of  the  ulcer, 
but  when  a  careful  examination  of  the  secretion  is  made  the 
tubercle  bacilli  will  be  found. 

I  have  seen  a  well-marked  case  of  tuberculosis  of  the  walls 
of  the  vagina  in  which  the  latter  was  studded  with  little  eleva- 
tions appearing  very  much  like  a  split  pea,  white  in  appearance, 
containing  caseous  material,  strictly  tubercular  in  character,  the 
patient  having  a  family  history  of  tuberculosis.  This  patient 
progressed  nicely  to  complete  recovery  under  local  treatment. 

In  the  study  of  symptoms  one  should  be  exceedingly  cautious 
as  to  the  classification  of  all  symptoms,  and  not  confound  one 
diseased  organ  with  another,  the  following  case  being  a  striking 
illustration  : 

Mrs.  H.  S.,  aged  twenty-six  years  ;  two  years  married  ;  hus- 
band said  to  have  had  specific  urethritis  one  year  previous  to 
marriage.  Within  a  few  months  after  marriage  she  developed 
a  urethritis  and  cystitis,  and  it  was  supposed  that  she  was  suffer- 
ing from  salpingitis  due  to  gonorrhceal  poisoning.  She  was 
treated  in  a  special  sanitarium  for  uterine  troubles ;  bladder 
washed  out  once  or  twice  in  twenty-four  hours  for  a  period  of 
six  months,  local  applications  made  to  the  cervix ;  vaginal 
douches  in  large  quantities  employed,  but  no  improvement 
resulted,  and  patient  emaciated  constantly.  When  seen  by  me, 
October,  1893,  I  found  a  double  pyosalpinx,  as  I  believed,  and 
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advised  immediate  operation,  which  was  done  a  few  days  after- 
ward. This  was  found  to  be  a  case  of  tubercular  tube  trouble. 
The  patient  made  a  good  recovery  from  the  operation,  but  on 
the  twenty-second  day  symptoms  of  intestinal  obstruction  pre- 
sented, which  resulted  in  death  five  days  later. 

This  case  bears  out  the  observation  made  previously  that  we 
may  have  grafted  upon  tubercular  tubes  a  pyosalpinx  due  possi- 
bly to  specific  infection. 

In  the  diagnosis  and  treatment  of  tubercular  disease  we 
should  always  take  into  consideration  the  constitutional  ten- 
dency toward  tuberculosis,  and,  if  it  exists  to  any  great  extent 
in  that  particular  family,  we  should  be  cautious  as  to  how  long 
we  continue  hot-water  douches  and  hot  applications,  but  do 
that  which  is  so  important  in  these  cases,  i.  e.,  an  early  explora- 
tion and  operation  for  removal  of  what  may  be  present  in  the 
way  of  diseased  tissue. 

Many  of  the  symptoms  associated  with  this  subject  have 
been  touched  upon  in  various  portions  of  this  paper,  therefore 
it  does  not  seem  necessary  to  go  into  details  too  closely. 

In  the  review  of  the  treatment  the  author  desires  to  report 
his  own  experience  and  add  the  observations  made  by  others  in 
their  clinical  work  more  especially. 

Though  there  may  be  evidence  of  pulmonary  disturbance,  yet 
it  is  in  the  cases  of  local  ulceration  that  present  about  the  vulva, 
about  the  walls  of  the  vagina,  and  of  the  cervix,  that  the  most 
gratifying  results  follow  from  the  careful,  thorough  use  of  the 
thermocautery  in  some  instances,  of  ichthyol,  iodine,  aristol, 
and  careful  curetting,  complete  extirpation  of  inflammatory 
areas  of  implicated  tissue,  the  removal  of  diseased  glands,  re- 
pair of  the  lacerated  cervix,  the  free  lancing  and  leeching  of 
vesicles  that  may  present  at  different  points,  and  packing  with 
iodoform-gauze.  I  believe  that  in  all  cases  of  tubercular  endo- 
metritis thorough  curetting  should  be  employed,  the  wiping 
out  of  the  cavity  of  the  uterus  with  carbolic  acid,  the  use  of 
the  peroxide  of  hydrogen,  and  that  careful  packing  by  means 
of  strips  of  iodoform-gauze  is  a  procedure  that  should  be  tried 
exhaustively.     This  failing,  then  the  total  extirpation   of  the 
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uterus  becomes  necessary,  and  in  no  case  of  tuberculosis  of  the 
body  of  the  uterus  should  the  ovaries  be  left  behind. 

Clearly  in  cases  of  tubercular  disease  of  the  tubes  and  ovaries 
there  is  but  one  course  of  treatment  left  for  the  attendant,  and 
that  is  complete  and  thorough  removal  by  operative  interfer- 
ence. When  this  is  once  decided  upon  these  tissues  may  be 
reached  through  the  vagina,  or  the  route  left  to  the  inclination 
of  the  operator  himself,  the  writer  of  this  paper  preferring  cceli- 
otomy,  and  has  every  reason  to  feel  gratified  with  his  results. 

Tuberculosis  of  the  Kidney.  Those  of  us  who  had  the 
opportunity  of  attending  and  listening  to  the  remarkable  lec- 
tures of  the  late  Alonzo  Clark  on  the  subject  of  the  scrofulous 
kidney,  or  tubercular  kidney,  as  he  sometimes  described  it,  will 
recall  with  what  minute  care  he  always  endeavored  to  impress 
upon  the  students  the  differential  diagnosis  between  this  form 
of  struma  and  that  of  the  other  diseases  peculiar  to  the  kidneys, 
his  views  to  a  certain  extent  holding  good  even  at  the  present 
day.  It  does  not  take  a  very  deep  searching  between  the  lines 
to  note  that  the  classification  observed  in  the  very  latest  works 
upon  this  subject  carries  out  the  impressions  of  this  famous 
lecturer.  So  much  has  been  written,  so  many  text-books  pub- 
lished within  a  short  time  of  a  surgical  character,  that  it  seems 
quite  difficult  for  one  to  be  able  to  present  anything  particularly 
new  or  positively  impressive  to  the  class  of  men  supposed  to 
listen  to  this  portion  of  my  paper,  but  it  may  safely  be  said  that 
tuberculosis  of  the  kidneys  is  classified  under  two  forms,  i.  e., 
the  miliary  or  general  tuberculosis,  and  the  caseous,  scrofulous, 
or  true  tubercular  disease  of  the  kidneys.  The  two  conditions 
are  capable  of  developing  separately,  and  present  a  train  of 
symptoms  peculiar  to  themselves. 

Tubercular  kidney  in  itself,  so  far  as  its  etiology  and  symp- 
toms are  concerned,  is  a  very  difficult  lesion  to  diagnose.  It  is 
far  more  difficult,  and  not  at  all  so  sure  after  much  labor,  to  find 
tubercular  bacilli  in  the  secretions  of  the  kidney,  even  when  in 
this  diseased  condition,  and  it  is  here  we  fail  in  making  use  of 
that  crucical  test  that  is  of  so  much  value  in  the  diagnosis  of 
tubercular  lesions  elsewhere  about  the  system.     The  patients 
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who  present  with  a  tubercular  kidney  give  a  history  of  being 
sick,  yet  when  you  analyze  their  description  of  symptoms  care- 
fully and  closely  you  find  that  it  is  very  difficult  to  make  out  a 
case  of  even  renal  colic,  renal  sand,  renal  catarrh,  even  of 
malignant  disease,  of  pyelitis,  of  pyonephrosis  or  hydrone- 
phrosis, all  these  conditions  being  excluded  for  want  of  well- 
known  symptoms. 

The  real  history  of  the  case  leads  to  a  group  or  lot  of  symp- 
toms such  as  pain  in  the  lumbar  region,  a  sense  of  weight  and 
dragging  about  the  side  affected,  extending  downward  into  the 
inguinal  region,  accompanied,  perhaps,  with  some  nausea,  with 
loss  of  appetite,  at  times  some  emaciation,  a  languid,  restless 
feeling,  not  suffering  the  acute  pain  that  accompanies  most  of 
the  other  lesions  of  the  kidneys ;  but  the  patient  is  not  well. 

Under  this  head  of  symptoms  there  is  some  distinct  differ- 
ence between  miliary  tuberculosis  and  the  true  scrofulous  kid- 
ney, or  chronic  renal  tuberculosis,  the  scrofulous  pyelitis  of 
Clark,  or  scrofulous  pyonephrosis  of  later  authors.  Miliary  tuber- 
culosis is  usually  accompanied  with  the  development  of  this 
disease  in  other  parts  of  the  body,  and  by  the  very  best  writers 
it  has  been  said  that  it  is  almost  impossible  to  make  a  positive 
diagnosis  of  its  appearance.  Miliary  tuberculosis  is  essentially 
the  disease  of  childhood  and  adolescence,  in  children  occurring 
more  frequently  up  to  about  the  tenth  year  of  age.  While  it  is 
not  what  may  be  called  a  primary  disease,  still  in  its  development 
about  the  kidney  the  little  millet-seed  granulations  are  to  be 
found  through  the  cortical  substance  in  close  association  with 
the  minute  bloodvessels,  the  deposits  encroaching  gradually 
upon  the  connective  and  vascular  tissues  into  the  uriniferous 
tubules  along  the  pyramids,  and  gradually  into  the  mucous  and 
submucous  tissues  of  the  renal  pelvis  and  ureter,  extending 
down  to  the  genitourinary  tract,  in  both  the  male  and  female, 
in  this  way. 

"  Donnadieu  has  endeavored  to  determine  whether  the  tuber- 
cular lesions  of  the  urinary  tract  are  manifestations  of  an  as- 
cending or  descending  process.  Pathological  anatomists  tend 
to  view  the  lesion  as  generally  a  secondary  one  in  one  or  other 
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kidney,  extending  thence  downward  along  the  ureter  to  the 
bladder,  a  mode  of  occurrence  which  the  writer  is  disposed  to 
accept  in  connection  with  acute  general  tubercular  processes. 
But  in  the  common,  cheesy,  surgical  tubercular  lesions  the 
majority  of  clinicians  tend  to  the  idea  that  there  occurs,  as  a 
rule,  a  primary  tubercular  focus  in  the  lower  urinary  or  genital 
structures,  which  gradually  extends  upward  along  the  mucous 
surfaces  to  the  bladder  and  ureter  to  the  kidney.  It  is  to  be 
noted  that  in  these  cases  there  is  rarely  any  chance  of  estimat- 
ing the  relative  age  of  the  lesion  in  different  parts  attacked,  the 
process  being  rarely  met  in  the  stage  of  the  gray  tubercle,  but 
usually  in  the  form  of  cheesy  masses,  or  as  ulcerations  repre- 
senting the  excavations  in  the  mucous  membrane  due  to  the 
removal  of  such  cheesy  material."  (Sajous's  Annual,  1894,  vol.  i.) 

This  is  quite  different  from  the  chronic  renal  tuberculosis. 
Careful  study  of  these  latter  cases  leads  one  to  believe  that  it  is 
more  a  disease  of  middle  age  and  advanced  life,  than  of  child- 
hood. Undoubtedly  there  are  some  cases  of  this  form  of  tuber- 
cular kidney  in  which  the  disease  reaches  the  organ  from  with- 
out, possibly  from  the  prostate  gland,  the  vesicle  seminalis, 
bladder,  or,  more  especially,  a  scrofulous  condition  that  finds 
its  way  up  along  the  course  of  the  ureter  and  infects  the  pelvis 
of  the  kidney,  the  disease  usually  beginning  in  the  kidney  and 
extending  upward.  The  urine  will  present  signs  of  pyelitis 
proper,  and  blood-corpuscles  may  be  found  in  the  sediment. 
The  night  and  day  urine  present  very  much  the  same  condition, 
no  change  being  observed  as  to  the  appearance  of  blood.  Albu- 
min is  found  present,  and  at  times  tube-casts.  The  urine  pre- 
sents a  mucus-like  appearance,  and  pus  is  invariably  present. 
Hemorrhage  not  often  present,  that  is,  the  appearance  of  blood 
is  frequently  absent  for  long  intervals.  Pain,  located  more  par- 
ticularly in  the  bladder  and  about  the  pelvis,  sometimes  extend- 
ing up  to  the  lumbar  region,  is  a  symptom  of  this  condition  of 
the  kidneys.  The  urine  is  apt  to  be  viscid,  cloudy,  and  opaque, 
and  the  albumin  present  is  no  more  than  the  amount  of  pus 
can  account  for. 

Cadwaller  insists  that  vesical  pain  and  tenesmus  may  be  re- 
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liable  signs  of  pyonephrosis,  even  when  nothing  can  be  dis- 
covered on  the  part  of  the  kidneys.  This  has  not  been  the 
experience  of  the  author  in  observing  his  own  cases.  I  have 
seen  very  decided  amounts  of  pus  in  pyonephrosis  that  would 
produce  no  irritation  whatever  of  the  bladder,  particularly  so 
long  as  the  urine  remains  normally  acid. 

Osier,  as  an  aid  in  the  differential  diagnosis  of  pyonephrosis 
and  tubercular  cystitis,  states  that  the  urine  remains  acid  in  renal 
tuberculosis  unless  there  is  extensive  coexistent  cystitis.  The 
urine  is  likely  to  contain  pus  continuously,  and  granular  debris, 
sometimes  shreds  of  connective  tissue,  showing  serious  disin- 
tegration of  the  mucous  membrane. 

Mitchell  has  well  said  that  "  it  is  always  wise  to  suspect 
tuberculosis  if  pyelitis  or  cysto-pyelitis  exists  without  evidence 
of  stone."  Patients  often  do  suffer  from  a  severe  and  frequent 
desire  to  micturate. 

In  cases  of  tuberculosis  of  the  kidney  the  temperature  is  the 
important  symptom.  The  later  condition  will  often  rise  from 
one  to  five  degrees  higher  at  night,  continuing  thus  for  several 
days,  without  our  being  able  to  account  for  it  from  any  other 
state  of  the  system.  In  all  these  suspected  cases  of  scrofulous 
kidney  it  is  well  to  look  carefully  over  the  system  and  see  as  to 
the  evidence  of  past  tuberculosis,  or  the  presence  of  the  acute 
condition. 

Direct  examination  of  the  kidney  often  leads  to  a  more  posi- 
tive diagnosis.  It  will,  at  times,  be  tender  and  sensitive  to  the 
touch,  but  not  at  all  enlarged.  There  may  be  nodules  present 
that,  in  a  thin  person,  can  be  made  out,  located  deep  in  the 
kidney. 

Tubercular  hydronephrosis  is  sometimes  diagnosed  by  re- 
moval of  the  fluid  and  careful  examination  instituted  for  tuber- 
cular bacilli.  Sometimes  the  kidney  is  so  enlarged  as  to  indi- 
cate a  decided  growth,  and  in  the  absence  of  other  evident 
disease  we  have  reason  to  be  suspicious  of  a  tubercular  kidney, 
especially  if  the  family  tendency  is  in  that  direction,  and  the 
patient  has  a  tubercular  diathesis.  Heredity  is  the  predisposing 
element  in  most  of  these  cases. 
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The  urine  should  be  examined  by  the  best  and  most  compe- 
tent bacteriologist.  This  should  be  kept  up  for  some  few  days, 
and  if  the  tubercle  bacilli  can  be  detected  the  diagnosis  is  certain. 

Another  method,  particularly  in  the  female,  is  catheterization 
of  the  ureters  to  decide  whether  one  or  both  kidneys  are  affected. 
This  latter  method  is  emphasized  by  Kelly,  of  Baltimore,  and 
to  which  our  attention  has  been  so  earnestly  called  by  his  very 
able  article  published  in  the  Bulletin  of  the  Johns  Hopkins  Hos- 
pital, vol.  vii.  Nos.  59-60,  in  which  he  gives  us  a  great  amount 
of  information.  This  method  of  examining  the  kidney  should 
be  followed  out  in  its  most  perfect  manner.  When  once  the 
diagnosis  of  tubercular  kidney  is  made  there  can  be  but  one 
line  of  treatment,  i.  e.,  removal  of  the  kidney,  providing  the 
patient's  condition  is  such  as  to  warrant  it,  and  the  disease  is 
unilateral.  The  following  case  has  a  bearing  upon  this  portion 
of  my  paper  : 

Mrs.  A.  L.,  aged  forty-eight  years.  Family  history:  father 
died,  aged  seventy-six  years,  from  some  kidney  trouble  ;  mother 
living,  aged  seventy-seven  years.  Personal  history :  patient 
well  as  a  child ;  menstruated  at  fourteen ;  frequently  irregular, 
always  accompanied  with  more  or  less  pain  until  after  birth  of 
first  child,  when  she  suffered  less  and  was  more  regular.  Has 
had  five  children  and  three  miscarriages.  Menstruation  ceased 
in  November,  1892.  In  the  summer  and  fall  of  1889  patient 
suffered  ill-defined  pain  about  her  back  and  side  of  abdomen, 
at  times  somewhat  severe,  but  never  amounting  to  renal  colic ; 
never  passed  blood  in  urine;  very  little  evidence  of  bladder 
complication;  did  not  feel  well  at  times,  and  considered  herself 
sick.  Pain  at  times  would  start  posteriorly  to  crest  of  ilium  and 
shoot  down  into  groin.  At  times  noticed  an  enlargement  in 
the  right  lumbar  region,  which  was  tender  and  sensitive  to  the 
touch,  preventing  her  from  lying  upon  right  side,  yet  she  con- 
tinued about  her  duties  as  a  housewife.  In  October,  1892,  had 
much  severe,  aching  pain  for  two  months,  when  she  was  obliged 
to  take  anodynes  and  apply  hot  packs  externally.  From  this 
time  on  the  urine  contained  a  large  amount  of  thick,  mucous 
deposits,  but  it  did  not  give  her  any  great  distress  about  the 
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bladder  or  ureter  in  passing.  Diagnosis,  by  exclusion,  elimin- 
ated every  possible  form  of  tumor  or  growth,  except  as  to  the 
possibility  of  a  tubercular  kidney. 

After  having  her  under  observation  for  a  short  time  I  advised 
her  attending  physician,  Dr.  Weckel,  that  an  operation  be  done, 
inasmuch  as  there  was  every  reason  to  believe  the  left  kidney 
was  in  good  condition,  it  presenting  no  sympathetic  symptoms 
of  infection.  I  attempted  to  catheterize  the  kidney,  but  was  not 
successful. 

On  April  17,  1893,  I  did  a  nephrectomy,  removing  the  kidney, 
suprarenal  capsule,  and  upper  third  of  the  ureter.  The  patient 
made  a  good  recovery,  and  has  remained  in  excellent  health 
since,  hearing  from  her  only  a  few  weeks  ago.  The  kidney 
proved  to  be  one  of  caseous  tuberculosis. 

We  must  bear  in  mind  that  miliary  tuberculosis  is  apt  to  be 
bilateral.  In  the  scrofulous  or  chronic  renal  tuberculosis  it  is 
apt  to  be  unilateral,  and  an  operation  upon  the  kidney  more 
successful.  Some  few  cases  have  recovered  by  incision  and 
drainage,  but  it  is  a  line  of  treatment  not  to  be  recommended  if 
it  is  possible  to  do  a  nephrectomy.  The  following  case  illus- 
trates the  above  point : 

Mrs.  F.  L.,  aged  forty-two  years  ;  patient  of  Dr.  Beach,  of 
Gloversville.  Patient  gave  a  history  of  ill-defined  pain  about  the 
lumbar  region,  left  side,  which  gradually  incapacitated  her  for 
work.  Was  admitted  to  the  Albany  Hospital,  March  18,  1892, 
and  diagnosis  of  abscess  of  the  pelvis  of  the  kidney  made.  I 
advised  an  immediate  operation,  and  on  exploration,  March  23, 
1892,  found  what  proved  to  be  a  tubercular  condition  of  the 
kidney,  but  it  seemed  to  be  such  a  well-defined  cavity  that  I 
introduced  a  T-drainage  tube,  draining  and  washing  out  with 
pyoktanin  and  various  preparations  of  that  kind.  Patient  was 
more  than  four  months  in  recovering,  but  eventually  made  a 
good  recovery  and  continued  well  for  over  a  year,  when  I  lost 
sight  of  the  case. 

In  the  removal  of  the  kidney  the  operation  of  nephro-ureter- 
ectomy,  as  performed  by  Dr.  Howard  Kelly,  of  Baltimore,  and 
reported   in   his   paper,  published   in  the   Bulletin  of  the  Johns 

Am  Surg  8 


114  VANDER    VEER, 

Hopkins  Hospital,  February  and  March,  1896,  vol.  vii.,  we  have 
a  most  decided  advance  in  the  method  of  operating,  and  one 
that  is  likely  to  supersede  other  operations,  where  it  becomes 
necessary  to  remove  the  entire  kidney  and  ureter.  The  state- 
ment of  the  three  cases  presented  in  Dr.  Kelly's  paper  is  very 
impressive,  illustrating  the  great  difficulty  in  the  diagnosis  of 
tubercular  kidney,  even  with  the  advantages  of  a  cystoscopic 
examination,  done  with  the  expertness  for  which  Dr.  Kelly 
is  noted  in  these  cases,  and  the  examination  of  the  urine.  He 
states  tubercular  bacilli  were  found  in  the  first  case  after  a  patient 
search.  In  the  second  case  bacilli,  undoubtedly  tubercular 
bacilli,  were  found,  which  had  more  of  the  characteristics  of  the 
smegma  bacillus.  In  the  third  case  no  bacilli  were  found,  and 
the  diagnosis  depended  upon  the  history  and  physical  examina- 
tion. Dr.  Kelly  further  states  that  by  palpation  in  all  cases  the 
pelvic  portion  of  the  ureter  was  found  to  be  enlarged  and  thick- 
ened, but  only  in  the  first  case  did  it  show  any  nodular  enlarge- 
ment. 

There  was  also  with  each  case  a  point  of  tenderness  where 
the  ureter  crosses  the  pelvic  brim.  It  was  also  shown  by  pal- 
pation that  the  ureter  on  the  opposite  side  was  normal.  In 
using  the  renal  catheter  Dr.  Kelly  states  that  the  separated 
urines  showed  that  the  abnormal  constituents  of  the  urine  came 
entirely  from  the  side  indicated  by  this  appearance  in  the  bladder, 
and  that  the  opposite  side  was  sound.  He  states  that  diagnoses 
were  made  in  these  cases  by  symptoms,  by  palpation,  by  inspec- 
tion, and  by  the  analysis  of  the  separated  urines.  The  patients 
all  presented  a  history  of  pain  in  the  side,  extending  down  the 
course  of  the  ureter,  accompanied  by  frequent  and  painful  mic- 
turition. In  the  first  case  the  renal  symptoms  were  masked  by 
the  strangury  in  the  bladder.  He  also  states  that  these  cases 
had  intense  pain  in  the  side,  two  of  them  being  accompanied 
by  attacks  of  renal  colic,  which  pointed  toward  the  chief  focus 
of  the  disease. 

In  summing  up  the  operation  Dr.  Kelly  speaks  of  it  as 
follows : 
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"  The  three  cases  whose  histories  I  have  given  exhibit  three 
different  ways  of  removing  the  kidney  with  its  ureter: 

"  1.  Transperitoneal,  that  is,  through  an  incision  through  the 
abdominal  wall,  opening  the  peritoneal  cavity.  This  incision 
involves  the  necessity  of  a  second  incision  through  the  perito- 
neum, covering  the  posterior  abdominal  and  pelvic  walls,  in 
order  to  get  at  the  ureter. 

"  2.  Retroperitoneal ;  the  extirpation  of  the  kidney  and  ureter 
through  a  long  abdominal  incision  beginning  in  the  loin  and 
extending  downward  and  forward  and  ending  somewhere  in  the 
neighborhood  of  the  symphysis  pubis.  By  this  method  the 
peritoneum  is  detached  from  its  cellular  connection  with  the 
abdominal  and  pelvic  walls,  lifted  up,  and  the  ureter  exposed 
without  opening  the  peritoneal  cavity. 

"  3.  Retroperitoneal ;  by  a  short  abdominal  and  vaginal  inci- 
sion. By  this  procedure  the  kidney  is  detached  and  the  ureter 
freed  from  all  its  connections  through  a  short  incision  in  the 
loin  as  far  forward  as  the  base  of  the  broad  ligament.  The  rest 
of  the  ureter  is  then  pulled  through  an  opening  made  in  the 
vault  of  the  vagina,  and  removed  down  to  its  vesical  end  by 
continuing  the  vaginal  incision  forwards  toward  the  neck  of  the 
bladder. 

"  Two  of  my  friends,  Dr.  Clinton  Cushing,  of  San  Francisco, 
and  Dr.  C.  P.  Noble,  of  Philadelphia,  were  present  when  I  per- 
formed the  second  operation.  Dr.  Cushing  suggested  removing 
the  ureter  through  the  vagina,  and  Dr.  Noble  suggested  remov- 
ing the  upper  part  of  the  ureter  with  the  kidney  through  the 
incision  in  the  abdominal  wall,  and  at  a  later  date  taking  out 
the  pelvic  end  of  the  ureter.  This  was  what  I  tried  to  do  in  the 
first  case,  but  I  failed  on  account  of  the  dense  inflammatory 
tissue  surrounding  the  lower  end  of  the  ureter. 

"  I  look  upon  the  three  cases  as  evolutionary  in  respect  to  the 
best  mode  of  operating,  and  I  would  prefer  in  the  future  in  all 
cases  to  operate  by  an  incision  in  the  side,  large  enough  to  take 
out  the  kidney  and  easily  admit  a  hand  and  forearm  introduced 
for  the  purpose  of  detaching  the  ureter  as  far  down  as  the  vaginal 
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vault  I  would  then  tie  the  ureter  at  the  lowest  point,  and  re- 
move all  that  portion  with  the  kidney  above  the  ligature.  I 
would  complete  the  operation  by  removing  the  vesical  end  of 
the  ureter  through  the  vagina,  with  the  patient  in  the  lithotomy 
position." 

These  patients  all  require  a  general  course  of  tonic  treatment 
such  as  tends  to  relieve  general  tuberculosis. 


TUBERCULAR   PERITONITIS. 


BY  ROBERT    ABBE,  M.D., 
NEW  YORK. 


There  is  probably  no  surgeon  of  much  experience  to-day 
who  has  not  encountered  in  his  abdominal  operations  some 
phase  of  peritoneal  tuberculosis;  and,  it  is  fair  to  say,  he  has 
often  been  confronted  with  it  unexpectedly. 

The  more  one  studies  the  subject,  however,  the  more  it  is 
cleared  of  obscurity,  and  takes  its  place  as  an  entity  to  be 
thought  of  in  all  cases  of  doubtful  diagnosis  in  abdominal  en- 
largements. 

The  sudden  invasion  of  the  peritoneal  cavity  by  the  tubercle 
bacillus  is  announced  by  signs  which  have  their  counterpart  in 
the  joints,  in  the  meninges,  in  the  pleura,  and  in  synovial  tendon- 
sheaths — and  give  a  diverse  series  of  phenomena. 

It  has  been  customary,  in  writings  upon  this  subject,  to  adopt 
a  classification,  dividing  tuberculous  peritonitis  according  to  its 
gross  anatomical  appearances,  into  ascitic,  dry,  and  caseating 
forms. 

It  gives  a  somewhat  fairer  understanding  of  the  subject,  how- 
ever, if  we  consider  the  multiform  varieties  of  its  exhibition 
from  the  standpoint  of  the  bacillus,  and  observe  that  each  case 
represents  a  stage  in  the  life-history  of  the  bacillus,  and  its 
results. 

We  then  see  that  under  varying  conditions  we  may  have — 

First.  An  eruption  of  miliary  tubercles  on  the  peritoneal 
surface,  so  acute  that  acute  infectious  diseases,  or  even  hernia, 
have  been  suspected.  Operations  have  been  resorted  to,  in  the 
hope  of  relieving  strangulation  or  acute  appendicitis,  which  had 
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caused  vomiting,  constipation,  distention,  and  pain.  Acute 
miliary  deposit  with  inflammation  and  a  little  serum  only  were 
encountered  to  explain  the  trouble. 

Second.  An  enormous  accumulation  of  ascitic  fluid,  with 
rapid  wasting,  slight  pain,  and  no  fever,  has  been  found  to  follow 
a  slower  deposition  of  tubercules  widely  scattered  over  the 
peritoneum. 

Third.  A  persistent  pain  of  the  abdomen,  subjective  and  ob- 
jective, with  moderate  tympanitic  distention  and  irregular  areas 
of  dulness,  associated  with  slight  afternoon  temperature  (but 
often  with  subnormal  temperature)  and  loss  of  appetite  and 
flesh,  have  been  found  to  indicate  diffused  tuberculosis  of  the 
peritoneal  cavity,  with  a  varying  amount  of  plastic  exudation 
partially  sealing  its  walls  together. 

Fourth.  Wasting  of  the  body  with  irregular  tympanitic  dis- 
tention, fever,  anorexia,  and  sweats,  associated  with  huge  cakes 
of  matted  lymph  and  omentum,  or  sacculated  ascites,  or  pus, 
have  been  found  in  the  operation  to  illustrate  the  latest  steps  of 
tubercle  development,  with  caseating  deposits  of  lymph,  puru- 
lent degeneration  of  ascitic  fluid  and  cicatrizing  masses  of  gray 
miliary  deposits. 

Fifth.  The  mishaps  incident  to  degeneration  of  caseating 
patches  ulcerating  into  the  bowels,  causing  fistulae  or  extravasa- 
tions of  feces  into  the  peritoneum ;  or  bowel  obstruction  by 
lymph,  adhesions,  or  bands — these  add  to  the  picture  of  the 
polyform  manifestations  of  tuberculous  peritonitis,  once  known 
as  tabes  mesenterica. 

Finally,  a  retrograde  course  in  the  life  of  the  bacillus  and  its 
products  may  leave  an  abdominal  cavity  partly  sealed  by  the 
atrophied  tubercular  elements  which  may  give  the  patient  years 
of  comparative  health. 

The  mode  of  entrance  of  the  bacillus  is  undoubtedly  various 
in  different  cases.  It  is  probably  less  often  through  circulation 
in  the  blood  than  by  direct  entrance  through  perforation  of  the 
intestinal  wall  or  transit  from  the  Fallopian  tube. 

Leaving  out  the  cases  where  miliary  tubercles  are  found  on 
the  peritoneum  adjacent  to  the  base  of  a  tubercular  ulcer  of 
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the  intestines,  or  the  cases  where  a  perforating  appendiceal  ulcer 
is  surrounded  by  them,  or  those  where  the  primary  deposit  is 
about  the  tube  or  ovary,  there  are  still  a  larger  number  where 
no  fecal  deposit  suggests  the  point  of  entrance,  but  they  are 
scattered  uniformly  over  the  visceral  and  parietal  intestinal  and 
omental  peritoneum.  These  are  not  uncommon  in  children, 
and,  indeed,  are  usual  in  cases  with  large  ascitic  collections. 

It  has  been  thought  probable  that  in  such  cases  milk-food 
has  been  the  carrier,  and  it  would  seem  probable  that  penetra- 
tion by  bacilli  of  follicles,  minutely  ulcerated  or  not,  is  the  most 
reasonable  method  of  entrance.  A  case  of  Bradford's,  where 
the  lad  had  this  typical  form  and  was  known  to  have  fed  on  the 
milk  of  a  tuberculous  cow  for  some  weeks  prior,  is  in  evidence. 
It  would  take  but  a  few  cases  to  establish  this  view.  As  illus- 
trating another  method  of  infection,  I  would  quote  a  recent 
case  of  my  own  in  a  lady  who  had  been  losing  flesh  for  half  a 
year,  and,  though  not  aware  of  fever,  had  been  having  frequent 
night-sweats.  A  slowly  developing  trouble  in  the  appendix 
region  culminated  in  an  acute  febrile  attack  (temperature  103. 5°; 
pulse  130)  and  local  peritonitis,  with  a  mass  which  I  supposed 
to  be  only  an  ordinary  appendix  abscess. 

On  operation  the  mass  was  composed  of  the  caput  coli,  ap- 
pendix, small  intestine,  and  omentum,  densely  matted,  and  all 
studded  by  miliary  tubercles,  with  a  couple  of  ounces  of  free 
ascitic  fluid.  The  appendix  had  to  be  dug  out  forcibly.  There 
was  no  abscess,  but  a  tubercular  ulcer  of  the  mucous  membrane 
of  the  appendix,  which  had  penetrated  all  the  coats,  showed 
where  the  bacilli  had  made  entrance.  General  tuberculosis  fol- 
lowed and  death  after  two  months  of  continued  fever. 

Vierordt  reports  the  case  of  a  girl  of  but  six  and  a  half  years 
with  tubercular  peritonitis,  preceded  by  a  purulent  vaginal  dis- 
charge in  which  tubercle  bacilli  were  repeatedly  found,  suggest- 
ing the  vaginal  route  as  possible  in  children  of  unclean  habits. 

Burden-Sanderson,  Sturges,  and  Carr,  in  searching  for  the 
starting-point  of  tubercle  in  children,  review  autopsies  of  several 
hundred,  and  conclude  that  about  one-third  die  of  tuberculosis 
in  some  form.     Walter  Carr  shows  that  in  120  autopsies  the 
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enlarged  thoracic  glands  show  in  two-thirds  as  the  point  of  en- 
trance, while  the  mesenteries  are  involved  in  one-sixth. 

Thus  we  see  that  whether  the  infection  gains  access  by  the 
alimentary  or  pulmonary  route,  the  bacillus  must  be  early  dis- 
seminated. That  it  is  possible,  however,  for  it  to  be  a  confined 
and  local  malady — contrary  to  Louis  Law  that  "  after  puberty 
the  lungs  are  almost  always  affected  when  any  other  organ  is 
involved,"  is  shown  by  Carr's  120  autopsies,  where  in  twelve  it 
was  limited  to  one  organ. 

In  Konig's  report  of  2230  post-mortems  at  the  Gottingen 
Pathological  Institute,  there  were  107  of  tubercular  peritonitis, 
of  which  99  had  coexisting  phthisis.  Eighty  had  ulceration  of 
the  bowels. 

That  it  has  been  found  to  be  generalized,  when  studied  from 
the  autopsy  point  of  view,  is  not  an  argument  for  such  cases  as 
come  to  the  surgeon's  notice  when  a  recognized  local  point  of 
entrance  may  have  still  confined  the  disease  to  that  focal  area. 
While  studying  the  curability  of  the  disease,  however,  we  may 
well  keep  in  mind  the  fact  that,  though  it  may  be  disseminated, 
the  system  may  yet  recover,  as  after  other  bacterial  infections, 
and  by  ridding  the  abdomen  of  its  nest  of  infection,  the  system 
may  be  put  in  an  attitude  to  overcome  the  rest. 

Up  to  recent  years,  and  even  of  late,  the  best  clinical  ob- 
servers have  held  that  tubercular  peritonitis  is  incapable  of 
spontaneous  cure.  It  may  be  fairly  said,  however,  that  recovery 
from  chronic  peritonitis  with  ascites  had  been  heretofore  ob- 
served, and,  with  the  above  dictum  in  mind,  writers  have  claimed 
that  they  could  not  have  been  tubercular,  else  they  would  not 
have  recovered.  This  argument  in  a  circle  now  stands  refuted. 
Boullard  found  in  extensive  search  of  older  literature  82  cases 
of  tubercular  peritonitis  of  which  ;o  recovered.  In  some  cases 
good  health  persisted  ten  to  seventeen  years  after  recovery. 
One  man,  quoted  from  Louis,  twenty-four  years  old,  had  maras- 
mus, pleurisy,  and  abdominal  ascites.  Being  attacked  by  Asiatic 
cholera,  he  was  nearly  purged  to  death,  and  then  made  an  excel- 
lent recovery. 

Vierordt,  in   Heidelberg,  claims  much   utility   in   curing  by 
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medical  measures.  Among  other  cases  he  quotes  that  of  the 
girl,  mentioned  before,  of  six  and  a  half  years  without  lung 
trouble,  who  had  a  purulent  vaginitis  bearing  many  tubercle 
bacilli.  She  was  soon  cured  of  this,  but  later  developed  a  slight 
stomach  pain,  which  rapidly  increased  to  great  proportions, 
doubling  her  up  with  anguish.  She  grew  pallid,  had  tympanites, 
with  ascites  and  diarrhoea.  The  dulness  increased,  with  ten- 
dencies to  pressure  and  continued  intestinal  pain.  The  temper- 
ature was  sometimes  elevated,  and  as  often  subnormal.  The 
diagnosis  was  undoubtedly  tubercular  peritonitis,  but  she  made 
a  good  recovery. 

McCall  Anderson  reports  (1894)  a  boy  of  nine  years,  delicate, 
with  persistent  cough ;  lost  flesh  rapidly  during  three  weeks. 
Was  admitted  to  the  hospital  two  weeks  after  his  abdomen  had 
begun  to  be  painful.  He  had  diarrhoea,  distention  with  ascites, 
with  dull  areas  of  lymph.  Exudate  in  the  front  and  sides ;  a 
wave  of  fluid  was  easily  elicited.  He  had  bronchitis  (tempera- 
ture ioo°  to  1030  ;  pulse  140)  ;  hectic  and  sweats.  His  diar- 
rhoea was  arrested  ;  ice  cloths  were  applied  to  the  abdomen, 
giving  relief  whenever  the  temperature  rose  above  ioo°.  He 
remained  in  the  hospital  several  months,  and  made  a  recovery 
in  every  particular. 

Comby  reports  two  cases :  In  the  first  case,  a  child,  pale,  and 
with  a  large,  painless  belly.  The  abdomen  was  like  a  hemi- 
sphere filled  with  free  fluid.  Nothing  abnormal  appeared  about 
the  chest,  or  heart,  or  urine  to  account  for  the  abdominal  state. 
The  child  had  lost  a  brother  with  tubercular  meningitis,  and 
the  parents  had  phthisis.  A  purgative,  sulphur  baths,  and  milk 
diet  were  given.  In  one  week  there  was  amelioration.  Calomel 
purgation  was  given  with  improvement,  and  the  child  was 
allowed  to  go  to  its  parents.  One  year  and  a  half  later  it  was 
brought  back  in  perfect  health,  with  supple  abdominal  wall  and 
no  ascites.  In  the  second  case,  a  woman,  with  vague  abdominal 
pains  and  a  temperature  of  1010,  showed  pulmonary  crepitation 
and  dull  areas.  The  abdomen  was  distended,  and  showed  a 
caked  mass  in  the  peritoneum,  with  evident  peritonitis  of  a  sub- 
acute form.    Consultations  were  held,  and  it  seemed  proved  that 
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she  had  pleuro-peritoneal  tuberculosis.  She  was  given  creosote 
pills  and  podophyllin  purgative,  and  recovered. 

Markan  {La  Presse  Med.,  August,  1894)  reports  seven  cases 
satisfactorily  treated  with  medicine  alone. 

Such  claims  as  these,  which  are  scattered  here  and  there 
through  journals  and  based  on  clinical  evidence  without  bac- 
teriological proof,  seem  to  me  to  be  worthy  of  credence,  and  I 
am  willing  to  think  there  are  many  mild  cases  spontaneously 
cured  by  medical  means.  Indeed,  it  would  be  presumptuous  to 
claim  for  surgical  measures  what  we  do  if  the  powers  of  nature 
are  not  credited  with  a  large  measure  of  successful  effort. 

The  overthrow  of  the  tubercle  bacillus  in  its  stronghold  in 
diseased  bones,  joints,  spine,  lungs,  synovial  sheaths,  and  even 
the  meninges,  is  to-day  so  universally  recognized  that,  a  priori, 
we  must  grant  the  probability  of  its  conquest  in  the  peritoneum. 
But  the  disease  has  not  yet  been  taken  out  of  the  domain  of 
medicine  entirely.  Since  Spencer  Wells,  in  1862,  cured  the 
earliest  recognized  tubercular  peritonitis  case,  encountered  by 
accident  in  removing  a  diseased  ovary ;  and  since  Konig  ad- 
vocated, in  1884,  the  general  resort  to  laparotomy  in  all  cases 
of  tubercular  peritonitis  after  he  had  cured  three  cases,  there 
has  been  a  very  general  resort  to  this  method,  and  a  sustained 
confidence  in  its  results  when  applied  properly. 

The  two  classes  of  most  value  as  proof  are  those  surviving 
for  several  years,  and  those  who,  having  died  from  other  causes, 
have  given  opportunity  to  see  that  the  miliary  tubercles  present 
at  operation  have  disappeared  or  become  altered  and  reduced  to 
innocuousness.  In  illustration  of  the  latter  a  case  by  Guigna- 
bert  is  of  moment:  A  woman,  aged  thirty  years,  with  abdom- 
inal pains  and  vomiting,  and  a  tumor  to  the  right  of  the  middle 
of  the  abdomen,  and  evident  tubercular  peritonitis,  is  reported. 
On  operation,  yellow  serum  was  evacuated,  and  tubercles  found 
studding  the  peritoneum  and  abdominal  walls.  The  mass  con- 
stituting the  tumor  was  composed  of  adherent  viscera  and  mes- 
enteric glands.  Antiseptic  solution  was  used  to  bathe  the  sur- 
face, and  she  left  the  hospital  cured.  Returning  in  a  fortnight 
for  a  phlegmon  of  the  neck,  of  which  she  shortly  died,  autopsy 
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showed  no  fluid  in  the  peritoneal  cavity.  The  congested  bowels 
had  returned  to  a  normal  gray,  and  it  was  impossible  to  find  a 
trace  of  the  many  tubercles  visible  at  laparotomy,  except  at 
one  small  spot.  The  retro-mesenteric  glands  were  caseating 
and  shrinking.  The  intestine  was  not  ulcerated.  Another  case 
is  reported  by  Osier  where  Halsted  had  cured  a  classic  case  of 
tubercular  peritonitis  existing  six  months,  in  a  woman  of  twenty- 
eight  years,  by  washing  and  draining.  The  intestines  were 
matted  and  tubercular.  Councilman  had  found  bacilli.  She 
recovered,  and  returned  to  the  hospital  weeks  after  with  acute 
pneumonia,  of  which  she  died.  Autopsy  showed  some  adhe- 
sion along  the  scar,  and  a  few  adhesions  with  the  omentum,  but 
none  between  the  intestinal  coils.  Over  the  peritoneal  surface 
there  were  some  few  flat  tubercles,  mostly  near  the  ileo-caecal 
valve.  A  recent  pleurisy  and  pneumonia  were  present,  but  a 
most  critical  examination  failed  to  reveal  tubercles  therein. 

The  peritoneal  tubercles  were  still  rich  in  bacilli,  but  under- 
going fibroid  changes.  Kuemmel  quotes  several  cases  where 
late  autopsy  showed  entire  absence  of  tubercles  where  they  had 
been  seen  at  operation  one  or  two  years  previous.  In  a  re- 
cently reported  case  of  Dr.  Hamill,  of  Philadelphia,  a  woman 
of  twenty-four  years  had  for  two  years  suffered  a  decline  in 
health  so  that  she  was  reduced  to  a  condition  of  exhaustion  and 
emaciation.  Examination  showed  a  painful  abdomen  distended 
by  ascites.  The  right  ovary  was  enlarged,  and  tubes  and  ovaries 
adherent.  Laparotomy  in  November,  1894,  revealed  a  thicken- 
ing of  peritoneum  to  four  times  its  normal  size.  A  large  ascitic 
collection  was  evacuated.  All  the  viscera  were  extensively  ad- 
herent to  each  other,  and  the  omentum  and  all  were  thickly 
studded  with  miliary  tubercles.  Adhesions  were  broken  up,  and 
thorough  irrigation  with  boiled  water  was  given. 

She  made  a  rapid  convalescence  and  gained  flesh.  One  year 
later  a  ventral  hernia  called  for  an  operation.  The  peritoneum 
was  normal  in  thickness  ;  no  ascites  had  re-formed.  There  were 
no  tubercles  on  the  peritoneum ;  a  very  few  on  the  intestines, 
and  more  on  the  ovaries  and  tubes.  These  latter  were  removed. 

Irrigation  and  closure  without  drainage  resulted  in  primary 
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union.    The  patient  made  a  quick  recovery,  and  was  apparently- 
restored  to  perfect  health. 

Of  the  hundreds  of  cases  operated  on  for  every  stage  of  the 
disease,  the  recoveries  have  been  estimated  at  25  per  cent,  to  80 
per  cent.,  and  of  these,  the  great  majority  have  survived  from 
six  months  to  several  years. 

After  reading  the  reports  of  every  case  of  which  mention  is 
made  in  French,  German,  and  English,  I  find  the  points  worthy 
of  attention  to  be  the  variety  of  stages  at  which  the  viscera 
has  been  attacked ;  the  methods  of  operation  ;  and  the  theories 
of  curative  action.  The  cases  most  favorably  reported  are  un- 
doubtedly those  where  an  acute  or  subacute  inflammation  with 
ascites  has  been  operated  on  simply  by  abdominal  section,  with 
evacuation  and  immediate  closure.  Most  operators  have  added 
to  this  the  detergent  effect  of  boiled  water  irrigation,  or  the 
alterative  action  of  natural  salt-solution,  or  the  mild  antiseptic 
action  of  boric  acid,  weak  carbolic  acid,  thymol,  mild  bichlo- 
ride of  mercury  solution,  camphor  naphthol,  or  iodoform,  pow- 
dered or  in  emulsion.  In  no  case  does  there  seem  to  have  been 
any  disposition  to  absorb  the  antiseptic.  In  fact,  the  altered 
condition  of  the  peritoneum  must  render  it  less  liable  to  absorb. 
Most  successful  cases  have  been  drained,  either  by  tube  or  iodo- 
form wick,  or  a  Mikulicz  tamponade,  yet  evacuation  alone  is  ap- 
parently capable  of  curing,  even  though  immediate  suture  of  the 
abdomen  is  done.  In  the  dry  form,  that  is,  with  notable  pres- 
ence of  miliary  tubercles,  with  or  without  plastic  exudate,  but 
no  appreciable  amount  of  serum,  there  would  seem  to  be  a  call 
for  some  specifically  acting  material  to  affect  the  free  bacilli, 
and  here  most  often  the  use  of  chemicals  has  been  made.  The 
liberal  use  of  iodoform  in  glycerin  emulsion  seems  more  than 
justified  in  the  cases  reported  in  the  German  clinic.  The  most 
striking  treatment  with  pure  camphor  naphthol  has  been  advo- 
cated by  Guignabert  in  his  thesis,  1894.  It  is  the  method  of 
Rendu.  After  reporting  several  cases  where  the  camphor 
naphthol  was  injected  through  a  canula  to  the  extent  of  half  an 
ounce,  after  the  ascites  had  been  evacuated,  he  quotes  the  case 
of  a  woman,  aged  thirty  years,  with  grave  symptoms  and  a  dry 
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tubercular  peritonitis.  A  sponge  wet  with  camphor  naphthol 
was  brushed  over  the  entire  exposed  intestine  wherever  involved, 
and  the  abdomen  closed.  She  recovered  promptly.  After  six 
months  she  returned  with  a  phlegmon  of  the  neck,  of  which 
she  died.  Autopsy  showed  an  entire  disappearance  of  miliary 
tubercles  and  a  restoration  of  inflamed  intestines  to  a  healthy 
gray. 

In  another  case  of  a  boy,  aged  fourteen  years,  with  many 
litres  of  ascites  and  miliary  tubercles  everywhere  in  the  peri- 
toneum. After  laparotomy  he  sponged  the  affected  bowel  with 
camphor  naphthol,  and  had  the  pleasure  of  witnessing  a  perfect 
recovery,  with  dry  peritoneum  months  afterward. 

In  a  boy,  aged  twelve  years,  whose  abdomen  contained  floccu- 
lent  fluid,  circumscribed  and  confined  by  matted  intestines,  and 
abdominal  walls  everywhere  studded  with  tubercles,  the  cavity 
was  washed  with  camphor  naphthol  and  closed.  A  complete 
cure  was  maintained  long  afterward. 

In  another  boy,  aged  fifteen  years,  whose  abdomen  was  as 
distended  as  a  seven  months'  pregnancy,  seven  quarts  of  clear 
fluid  were  evacuated,  and  ten  grammes  of  camphor  naphthol  in- 
jected through  the  canula.  In  a  month  a  noticeable  caking  had 
taken  place  in  the  abdomen,  which  softened  in  another  month, 
with  retraction  of  the  abdomen.  It  seemed  to  follow  a  course 
like  the  absorption  of  a  pleurisy.  The  patient  steadily  gained 
in  weight  and  made  a  perfect  recovery,  with  no  hardness,  dul- 
ness,  or  tenderness. 

In  a  girl,  aged  sixteen  years,  with  night-sweats  and  ascites, 
he  evacuated  six  quarts  of  clear  fluid  and  injected  5  c.cra.  of 
camphor  naphthol.  No  reaction  or  fever  followed.  Slight  pain 
and  thickening  of  the  omentum  occurred.  Convalescence  was 
perfect,  so  that  one  month  later  there  was  no  pain,  thickening, 
or  ascites.  A  guinea-pig  inoculated  with  10  cm.  of  this  ascitic 
fluid  had  rapid  tuberculosis,  and  at  autopsy  on  the  twenty-ninth 
day  had  tuberculosis  of  the  peritoneum  and  liver. 

Berger  reports  two  cases  thus  treated  with  benefit  and  with- 
out accident,  though  both  had  phthisis,  and  succumbed  within 
five  months.    In  advocating  camphor  naphthol,  Guignabert  de- 
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scribes  it  as  having  the  effect  of  iodoform,  without  poisonous 
properties.  It  is  an  unctuous,  white  liquid,  made  by  fusing  one 
part  naphthol  and  two  parts  camphor — which  fuse  with  heat — and 
may  be  filtered  and  kept  stoppered.  Being  insoluble  in  water, 
it  is  distributed  under  its  own  form  by  peristalsis,  and  is  claimed 
by  M.  Perrier  to  have  remarkable  antiseptic  action,  especially 
antagonistic  to  tubercular  bacillus,  as  is  shown  in  tubercles  of 
the  mouth,  pharynx,  larynx,  bones,  joints,  and  glands.  It  is 
slow  to  be  eliminated,  slow  to  be  absorbed,  and  produces  no 
local  necrosis  of  tissue.  It  seems  to  me  especially  worthy  of 
trial  in  cases  where  the  dry  tubercle  is  exposed  on  the  surface 
of  matted  and  separated  bowel. 

Direct  medication  of  the  miliary  tubercles  by  camphor  naph- 
thol or  by  iodoform,  dry  or  in  emulsion,  represents  the  greatest 
proportion  of  attempts  to  cure,  pointed  at  the  life  of  the  bacillus. 
Yet  the  greatest  number  of  cures  have  been  without  direct  medi- 
cation. The  surgical  world  has  not  yet  recovered  from  the  sur- 
prise that  followed  Wells's  and  Konig's  advocacy  of  simple 
laparotomy,  and  we  therefore  find  a  considerable  proportion  of 
remarkable  cases  cured  after  evacuation  only  by  simple  incision. 
Nevertheless,  the  fact  that  evacuation  alone  of  the  ascitic  fluid 
by  trocar  has  been  a  lamentable  failure,  has  resulted  in  the  ad- 
vocacy of  irrigation  by  Thiersch  solution,  or  sterilized  water, 
weak  carbolic  or  bichloride  solution,  or  by  normal  saline  solu- 
tion. Each  of  these  resorts  has  the  same  excellent  cures  to 
show.  Even  the  ballooning  up  of  the  peritoneal  cavity  by  ster- 
ilized air  after  the  evacuation  of  ascites  has  been  advocated  by 
Von  Mosetig,  and  several  excellent  cures  reported.  This  is 
well  illustrated  in  a  paper  by  Polet,  of  Lille,  one  of  whose  pa- 
tients was  in  perfect  health  eight  months  later.  She  was  a  wo- 
man, aged  forty  years,  with  a  cured  pleuro-bronchitis,  followed 
by  tubercular  peritonitis  with  grave  ascites.  The  fluid  was 
drained  by  trocar  and  air  insufflated  into  the  abdomen  until  she 
was  greatly  distended.  The  result  was  entirely  benign.  The 
appetite  returned,  fever  left,  the  air  was  absorbed,  no  fluid  re-col- 
lected, and,  except  for  a  remnant  of  pleuritic  trouble,  she  was 
cured. 
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The  value  of  medication,  then,  must  be  discounted.  Much 
speculation  has  filled  the  literature  on  the  subject  as  to  why- 
cure  results.  The  first  theory  naturally  considered  the  trauma- 
tism in  opening  the  peritoneum  as  responsible.  Then  the  con- 
tact of  air  with  the  serous  membrane  was  credited  with  an  un- 
explained curative  action.  The  formation  of  adhesions  as  a 
protection  to  the  absorbing  surface ;  the  specific  action  of  radi- 
ated sunlight,  which  Koch  has  shown  would  kill  tubercle  bacilli ; 
the  access  of  bacterium  of  putrefaction  normal  to  the  air,  and 
which  are  antagonistic  to  the  tubercle  bacillus  ;  the  simple  dimi- 
nution of  pressure  of  ascitic  fluid  favoring  recuperative  heart 
and  lung  action  ;  the  vague  term  psychical  influence  ;  the  reflex 
effort  of  peritoneal  operative  handling;  all  have  been  advocated 
in  many  languages,  but  have  failed  to  give  satisfaction. 

The  theory  that  is  sustained  by  most  facts  is  that  based  on 
the  life-history  of  the  bacillus ;  the  capacity  of  the  animal 
economy  not  only  to  suppress  the  activity  of  the  organism  by 
encapsulating  it,  but  to  remove  it  by  absorption.  The  proper 
opportunity  for  conquest  is  not  afforded  in  the  presence  of  ascitic 
fluid,  which  aids  as  a  veritable  culture-bouillon,  and  by  its  fluidity 
aids  dissemination.  When,  however,  the  peritoneum  has  been 
aroused  by  congestion  which  follows  evacuation,  and  an  inflam- 
matory action  is  set  up,  engendering  cell-hyperplasia  wherever 
the  irritation  of  bacilli  is  felt,  the  intruder  is  walled  in.  Retro- 
grade degeneration  soon  sets  in,  and  the  morbid  material  is 
absorbed  slowly  but  surely  until,  as  many  cases  now  record, 
the  peritoneum  may  become  normal  where  a  few  weeks  or 
months  before  it  was  studded  with  miliary  bodies.  The  same 
retrograde  change  being  seen  frequently  after  laparotomy  where 
disseminated  sarcoma  or  papillomata  have  been  discovered 
makes  an  analogous  clinical  picture. 

Konig  and  others  accept  the  idea  that  fibrous  transformation 
of  tubercles  is  induced  by  the  leucocytosis  or  hyperplasia  follow- 
ing the  substitutive  and  healing  inflammation  after  laparotomy, 
or,  as  Roersch  put  it,  the  laparotomy  does  not  cure,  but  only 
aids  nature  to  bring  it  about. 

Some  recent  experiments  by  Manniotti  and  Baciochi  on  rab- 
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bits  and  dogs,  to  determine  the  influence  of  laparotomy  on  in- 
duced tubercular  peritonitis,  are  interesting.  In  dogs,  a  cure 
always  resulted  ;  in  rabbits  not  so,  though  improvement  was 
common.  The  tubercles  are  absorbed  and  transformed  into 
connective  tissue,  though  some  are  slow  to  disappear.  Irriga- 
tion with  sterile  water  or  antiseptic  solution  has  no  value  in 
bringing  about  cure  in  experimental  cases.  Their  conclusions 
are  that  the  inflammatory  reaction  established,  with  an  increase 
of  absorptive  power,  is  curative. 

Very  recent  experiments  by  Gatti  and  Vassilevsky  show  also 
retrograde  changes  by  degeneration  of  epithelioid  cells  rather 
than  by  phagocytosis. 

In  conclusion,  then,  we  can  say,  that  now,  more  than  at  any 
time  in  the  past,  it  is  the  imperative  duty  of  the  surgeon  to 
freely  evacuate  by  incision  all  fluid  of  a  tuberculous  peritonitis. 
In  all  probability  additional  perfection  will  be  obtained  by  irri- 
gation with  normal  salt-solution  and  closure  of  the  abdomen. 

Where  advanced  tubercular  deposits  can  be  sponged  over 
with  camphor  naphthol,  it  is  probable  some  additional  good  will 
accrue. 

The  cure  in  undoubted  tubercular  cases  may  be  absolute, 
though  remnants  of  disease  are  apt  to  be  latent. 

The  purulent  form  of  tubercular  peritonitis  is  amenable  to  the 
same  treatment. 

As  regards  the  general  disseminated  tuberculosis,  with  tuber- 
cular peritonitis,  we  must,  if  we  read  the  case  aright,  regard 
that  as  occasionally  capable  of  cure.  Patients  in  almost  mori- 
bund condition  with  extensive  ascitic  form  have  been  frequently 
restored  to  health.  The  treatment  by  puncture  may  be  dis- 
missed as  inadequate. 

The  power  of  the  peritoneum  to  suppress  a  widespread  tuber- 
culous infection  cannot  be  doubted,  and  its  mode  of  action  is 
through  reparative  inflammation,  imbedding  the  bacilli,  and 
forcing  retrograde  metamorphosis.  Cure  has  frequently  followed 
a  second  laparotomy  when  the  ascites  has  reaccumulated — 
which  is  the  exception. 


THE  SURGERY  OF  INTRATHORACIC  TUBER- 
CULOSIS. 


BY  GEORGE  RYERSON  FOWLER,  M.D., 
BROOKLYN. 


The  surgery  of  the  thoracic  cavity  dates  back  to  the  ante- 
Hippocratic  era  of  the  science  and  art  of  medicine.  Euryphon, 
from  Knidos,  is  said  to  have  saved  Kinesias's  life  by  opening 
the  chest  with  a  red-hot  iron.  The  works  of  Hippocrates  ex- 
hibit an  extraordinarily  extensive  knowledge  of  the  subject  of 
the  surgery  of  the  pleura,  knowledge  which  could  only  have 
been  gathered  from  the  experiences  of  many. 

There  can  be  no  question  but  that  the  freedom  with  which 
practitioners  of  later  days  sought  to  treat  intrathoracic  con- 
ditions surgically  was  based  largely  upon  the  teachings  of 
Hippocrates.  In  fact,  the  purely  medicinal  treatment  of  pleu- 
ritis  seems  to  have  been  accorded  a  second  place  in  importance 
in  the  teachings  of  the  earliest  writers.  .So  noticeable  is  this 
that  the  history  of  pleuritis  is  almost  a  history  of  thoracotomy. 
The  operation  was  performed  for  accumulations  of  pus  in  the 
pleural  cavity  following  pleuritis  and  dropsical  conditions,  for 
encapsulated  effusions,  abscess  of  the  lungs,  and  in  cases  of  effu- 
sions following  injury.  These  operations  were  performed  either 
with  the  heated  cautery  iron,  the  knife,  or  perforation  of  a  rib. 

The  most  careful  directions  are  given  for  the  operative  pro- 
cedure itself.1  After  ascertaining  upon  which  side  the  effusion 
or  purulent  collection  is  located  by  physical  examination,  i.  e., 
by  shaking  the  patient  by  the  shoulders  and  listening  for  splash- 
ing sounds,  or  by  the  symptoms  of  pain  and  bulging  of  the 

1  Second  Book.     De  Morbis  Popularibus,  Sect.  45. 
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chest-wall,  the  skin  of  the  affected  side  is  directed  to  be  first 
incised,  and  the  operation  completed  with  a  guarded  scalpel 
wrapped  in  a  bandage  to  within  a  thumb-nail's  width  of  the 
point.  The  fear  of  emptying  the  purulent  collection  too  rapidly 
found  its  expression  in  the  caution  to  permit  only  a  portion  of 
the  fluid  to  escape  at  the  first  sitting,  and  to  then  plug  the  open- 
ing, removing  the  plug  each  day  for  the  purpose  of  permitting 
a  small  amount  of  pus  to  escape.  This  was  ordered  to  be  done 
until  the  tenth  day,  when  wine  and  oil  were  forced  into  the 
opening  and  evacuated  morning  and  evening.  In  cases  of  con- 
tinued suppuration  a  metallic  tube  was  introduced  for  purposes 
of  drainage,  and  gradually  shortened  as  the  case  advanced. 

The  prognosis  was  based  upon  the  characteristics  of  the  pus 
evacuated.  If  this  was  white,  pure,  or  somewhat  bloody,  re- 
covery was  apt  to  follow.  If  yellow  or,  later  on,  greenish- 
yellow  and  putrid,  a  fatal  result  was  looked  for. 

Although  the  directions  given  by  Hippocrates  are  repeated 
in  the  writings  of  Celsus  and  Galen,  the  teachers  of  a  later  date, 
with  but  few  exceptions,  fail  to  make  mention  of  operative  inter- 
ference in  diseases  of  the  chest.  Among  the  Arabic  physicians 
but  few  advocated  thoracotomy,  and  some  mention  the  opera- 
tion only  to  condemn  it.  From  this  time  on  thoracic  surgery 
seems  to  have  been  almost  entirely  abandoned,  save  here  and 
there  an  advocate  appears  in  its  favor,  until  in  the  sixteenth 
century  when  it  was  again  revived,  mainly  through  the  experi- 
ences of  Ambroise  Pare  and  Fabricius  ad  Aquapendente.  The 
reaction  in  its  favor  continued  in  the  seventeenth  century,  when 
it  was  indorsed  by  almost  every  writer  upon  surgery.  Its  popu- 
larity again  declined  in  the  eighteenth  century,  although  here 
and  there  a  great  surgeon,  such  as  Petit  and  Chopart,  adhered 
to  it.  This  refers  more  particularly  to  operative  attacks  for  the 
relief  of  empyema. 

With  increased  knowledge  in  physical  diagnosis  the  successes 
increased  in  number,  and  confidence  was  again  restored.  This 
was  further  enhanced  by  the  introduction  of  aspiration,  by  Bow- 
ditch,  in  1852.  Finally,  with  the  introduction  of  the  Listerian 
principles  of  wound  treatment,  this,  as  well  as  all  operative  pro- 
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cedures,  found  great  favor  in  the  professional  mind,  although  it 
finally  became  a  settled  fact  that  much  of  the  energy  displayed 
in  correcting  microbic  conditions  existing  in  the  purulent  fluid 
itself  was  misplaced,  and  that  much  better  results  could  be  ob- 
tained by  excluding  bacteria  from  without,  while  establishing 
and  maintaining  free  drainage.  The  removal  of  a  portion  of  rib 
to  facilitate  the  latter  was  taught  as  a  principle,  in  1878,  by 
Konig,  although  it  had  been  practised  in  isolated  instances  prior 
to  this  time.  Finally  came  the  removal  of  larger  portions  of 
the  chest-wall  by  the  Lietevant-Estlander-Schede  operation. 

The  indications  derived  from  exploratory  puncture  and  ex- 
amination, both  microscopically  and  bacteriologically,  of  the 
fluid  removed  came  to  be  considered  of  importance.  With 
increased  knowledge  came  the  belief  that  independent  affections 
of  the  pleura  were  of  less  frequency  than  those  arising  from 
affections  of  the  neighboring  organs,  an  examination  of  the 
sputum  revealing  a  pulmonary  affection  to  which  that  of  the 
pleura  was  but  secondary. 

Pleuritis  of  Tubercular  Origin.  Inflammations  of  serous 
membranes  are,  in  the  great  majority  of  cases,  propagated  from 
affections  of  neighboring  and,  occasionally,  from  more  distant 
organs.  Inflammations  of  the  pleura  are  the  most  frequent 
of  serous  inflammations.  Of  all  the  organs  of  the  human 
body  the  lungs  are  more  frequently  the  seat  of  severe  and  life- 
threatening  affections.  The  entire  functional  importance  of  the 
pleura  relates  to  the  pulmonary  structure  itself,  upon  the  one 
hand,  and  the  deplorable  pathologic  importance  of  lung-disease, 
which  casts  no  small  share  of  its  burden  upon  the  pleura,  upon 
the  other.  Inasmuch  as  there  is  no  lung  affection  that  cannot 
be  complicated  by  or  result  in  tuberculosis,  it  follows,  a  priori, 
that  pleural  affections,  in  their  turn,  are  most  frequently  tuber- 
culous in  their  origin.  Few  post-mortem  examinations  of 
tuberculous  patients  are  made  that  do  not  show  evidences  of  the 
existence  of  pleuritis.  The  probabilities  that  many  inflamma- 
tory conditions  of  the  pleura,  exclusive  of  those  arising  from 
trauma,  have  their  origin  in  a  tubercular  process  is  further  in- 
creased by  the  fact,  now  pretty  generally  recognized  by  phy- 
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sicians,  that  but  few  patients  who  have  suffered  from  pleuritis 
escape  tuberculosis.  For  this  reason  the  scope  of  this  paper  is 
made  to  include  the  surgery  of  pleuritic  affections. 

Before  entering  into  the  discussion  of  the  different  operative 
measures  employed  in  the  treatment  of  empyema  at  the  present 
day,  a  brief  discussion  of  the  effects  of  the  presence  of  a  pleu- 
ritic effusion  upon  the  progress  of  tubercular  disease  of  the 
pulmonary  structure  itself  may  be  in  order. 

It  was  formerly  supposed  that  activity  of  the  circulation  in 
the  lung  tissue  constituted  a  trustworthy  means  of  protection 
against  the  occurrence  of  tubercular  affections  in  the  respiratory 
organs,  as  well  as  of  treatment  after  the  disease  had  become 
established.  Medical  clinicians  have  already  begun  to  seriously 
doubt  the  beneficent  influence  of  measures  of  treatment  directed 
with  this  in  view.  Laennec,  in  the  early  history  of  systematic 
study  of  tubercular  affections  of  the  lungs,  asserted  his  belief 
that  stasis  was  incompatible  with  the  progress  of  pulmonary 
tubercular  affections,  and  Bier's  observations,  supported  by  those 
of  Mikulicz  and  Miller,  in  the  treatment  of  tubercular  joint-dis- 
ease, by  means  of  a  constricting  bandage  so  placed  as  to  pro- 
duce venous  congestion  of  the  parts,  go  far  toward  confirming 
the  views  of  Laennec  in  this  particular. 

In  addition  to  this,  it  is  not  unlikely  that  the  presence  of  the 
serum  itself  may  serve  in  inhibiting  the  growth  of  Koch's 
bacillus  when  this  is  present  as  the  cause  of  the  effusion.  Even 
when  the  pleuritis  is  due  to  this  as  the  irritating  agent,  the  effu- 
sion is  found  to  be  sterile,  suggesting,  at  least,  that  the  latter 
possesses  some  restraining  influence  over  the  development  of 
the  bacillus  itself,  while  it  undoubtedly  furnishes  a  favorable 
culture  medium  for  other  organisms,  notably  the  pneumococcus 
and  staphylococci.  Should  further  research  prove  the  view  here 
suggested  to  be  in  any  degree  correct,  there  will  have  been  es- 
tablished a  contraindication,  in  the  interests  of  the  pulmonary 
structure  itself,  to  the  employment  of  early  evacuation  of  the 
fluid-contents  of  the  pleural  cavity,  as  long  as  suppurative 
changes  do  not  occur,  for  the  reason  that  the  presence  of  the 
effusion,  both  by  the  pressure  which  it  exercises  and  its  own 
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inherent  antitubercular  properties,  holds  in  check  further  ad- 
vances of  the  tubercular  process. 

I  am  not  unmindful  of  the  fact  that  it  has  been  frequently- 
announced  that  the  dangers  of  the  supervention  of  tuberculosis 
in  cases  of  pleuritis  is  averted  by  early  withdrawal  of  the  effu- 
sion, this  view  being  based  upon  the  good  results  obtained  by 
abdominal  section  in  cases  of  tubercular  peritonitis. 

Among  the  operative  procedures  applicable  in  pleuritic  effu- 
sion, exploratory  puncture  is  first  to  be  considered.  Formerly 
the  exploratory  trocar  and  later  on  the  aspiratory  apparatus  of 
Dieulafoy  were  employed  for  this  purpose.  At  the  present  time 
the  hypodermic  syringe  is  used  almost  to  the  exclusion  of  every 
other  means,  a  sufficiently  long  needle  being  used  to  perforate 
the  thoracic  wall.  Nothing  need  be  said  here  as  to  the  neces- 
sity of  performing  this  little  operation  in  an  aseptic  manner,  yet 
the  writer  begs  to  submit  that  a  relatively  large  number  of  the 
cases  of  empyema  coming  under  his  observation  have  presented 
a  history  of  having  had  an  exploratory  puncture  made  by  the 
attending  physician  and  clear  fluid  obtained,  and  this  at  a  period 
of  time  so  short  as  to  constitute  a  direct  relation  of  cause  and 
effect  between  the  exploration  and  the  suppurative  process. 

In  making  the  exploration  it  has  happened  more  than  once 
that  the  highly  tempered  needle  has  been  broken  off  against 
the  sharp  edge  of  a  rib  by  a  quick  inspiration  or  sudden  starting 
movement  on  the  part  of  the  patient,  necessitating  an  incision 
for  the  recovery  of  the  fragment.  This  can  only  be  guarded 
against  by  warning  the  patient  beforehand  of  the  possibility  of 
its  occurrence. 

In  selecting  the  point  of  puncture  due  regard  must  be  had  for 
the  heart  and  great  vessels.  Sometimes  when  searching  for 
small  effusions  the  fluid  is  found  at  the  upper  limit  of  the  dul- 
ness,  while  at  the  lower  limit  of  the  latter  nothing  is  found. 

The  question  as  to  whether  the  puncture  may  accidentally  or 
otherwise  extend  into  the  lung-tissue  without  serious  mishap 
may  be  answered  affirmatively.  In  fact,  such  a  procedure  may 
be  and  is  frequently  made  use  of  to  differentiate  between  pleu- 
ritis with  effusion  and  pneumonia  in  otherwise  doubtful  cases. 
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Yet  Frantzel's  demonstration  at  the  post-mortem  examination  of 
a  case  of  hemorrhage  into  the  pleural  cavity  following  a  nega- 
tive exploratory  puncture,  in  which  the  pulmonary  structure 
was  injured,  should  not  be  lost  sight  of.  In  employing  the  pro- 
cedure for  the  purpose  of  ascertaining  the  presence  of  fluid 
within  the  pleural  sac  it  will  scarcely  ever  be  necessary  to  intro- 
duce the  needle  sufficiently  far  to  seriously  impinge  upon  the 
lung. 

It  may  be  necessary  to  puncture  in  more  than  one  place. 
This  necessity  may  arise  from  failure  to  obtain  any  fluid  at  all 
at  the  first  puncture,  as  well  as  from  a  desire  to  settle  beyond 
a  doubt  the  characteristics  of  the  effused  fluid.  If  the  patient 
has  remained  for  a  long  time  in  the  recumbent  position,  the 
specimen  obtained  from  the  upper  layer  may  be  comparatively 
clear,  while  that  from  the  lower  may  present  indubitable  evi- 
dences of  an  existing  suppurative  process.  Further,  the  infor- 
mation obtained  from  puncturing  may  serve  to  differentiate, 
aided  by  microscopical  examination,  intrathoracic  carcinoma 
and  sarcoma.  The  sensation  conveyed  by  a  "  dry  tap,"  the 
needle  resting  in  thick  soft  masses  or  hard  cartilaginous  callosi- 
ties, may  be  made  the  basis  for  further  investigation.  Finally, 
failure  to  fill  the  syringe  should  not  be  considered  as  final,  for 
the  reason  that  the  needle  may  simply  enter  an  adhesion,  or  a 
greatly  thickened  pleura,  or  the  instrument  may  be  blocked  by 
a  coagula  within  its  lumen.  The  attempt  should  not  be  aban- 
doned until  a  larger  and  perhaps  longer  needle  has  been  em- 
ployed. 

The  therapeutic  effect  of  exploratory  puncture  should  not  be 
overlooked.  It  not  infrequently  happens  that  after  the  with- 
drawal of  a  small  quantity  of  fluid  there  follows  a  rapid  decrease 
of  the  amount  of  effusion.  In  addition  to  the  diagnostic  and 
possible  therapeutic  result  an  advantage  in  the  exploratory 
puncture  resides  in  the  fact  that  patients  will  more  readily  con- 
sent to  further  operative  interference  in  empyema  cases  when 
shown  the  fluid  withdrawn  from  the  chest  by  the  syringe. 

Simple  puncture  or  thoracocentesis  in  tubercular  pleuritis  is 
indicated  when,  as  not  infrequently  occurs  in  even  small  effu- 
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sions,  the  presence  of  the  effused  fluid  so  increases  the  dyspnoea 
as  to  become  a  source  of  great  discomfort,  or  threaten  life  by 
occupying  the  entire  lateral  chest-cavity  and  displacing  the 
heart  and  great  vessels  and  interfering  seriously  with  their  func- 
tion. The  results  of  evacuation  of  small  effusions,  however, 
are  frequently  disappointing  so  far  as  the  relief  of  the  dyspncea 
is  concerned. 

It  should  not  be  forgotten  that  puncture  and  evacuation  of 
the  fluid  is  not  a  curative  measure  in  its  relation  to  the  pleuritis 
itself;  its  office  is  simply  to  remove  the  effusion.  Premature 
application  of  the  operative  procedure  frequently  results  in  a 
reaccumulation  of  the  fluid.  In  the  Hippocratic  papers  upon 
the  subject,  the  fifteenth  day  was  selected  as  the  most  favorable 
time  for  evacuating  the  fluid ;  later  Bowditch  advised  not  to 
operate  before  the  lapse  of  three  weeks.  In  cases  in  which 
there  is  an  absence  of  fever,  or  but  a  slight  rise  in  temperature, 
the  removal  of  the  fluid  is  not  nearly  so  apt  to  be  followed  by 
recurrence  of  the  effusion.  Bernier,  and  later  Fox,  by  a  care- 
ful comparative  study  of  a  large  number  of  cases,  found  that 
the  mortality  was  doubled  following  the  introduction  of  early 
thoracocentesis.  As  heretofore  suggested,  unless  positive  indi- 
cations exist  for  early  withdrawal  of  the  fluid,  there  may  be 
found,  upon  a  further  study  of  the  subject,  sufficiently  good 
reasons  for  delaying  puncture  and  evacuation. 

The  preferable  method  of  effecting  the  withdrawal  of  a  simple 
effusion  from  the  cavity  of  the  chest  at  the  present  day  is  by 
means  of  the  Dieulafoy  or  Potain  aspirator.  The  idea  of  suck- 
ing fluid  out  of  the  thoracic  cavity  is  old.  The  earliest  attempts 
in  this  direction  consisted  in  the  application  of  a  cupping  glass. 
Stauski  (1840),  and  later  Skoda,  attached  a  pump  to  the  trocar. 
Bowditch,  however,  finally  made  the  method  popular  (1852). 
The  operation  is  ordinarily  considered  an  exceedingly  simple 
one,  yet  certain  precautions  in  the  matter  of  the  selection  of  a 
proper  point  of  puncture,  as  well  as  against  certain  accidents 
incident  to  the  operation  itself,  should  be  borne  in  mind.  The 
first  named  relate  not  only  to  the  location  of  the  fluid,  but  to 
the  avoidance  of  the  heart,  great  vessels,  and  diaphragm  as 
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well.  In  multilocular  effusions  it  will  be  necessary  to  aspirate 
at  several  points.  The  second  refer  to  avoidance  of  important 
structures,  including  the  lungs,  and  care  that  the  evacuation  takes 
place  so  slowly  that  the  pleura  is  not  subjected  to  greater  pres- 
sure than  under  physiological  conditions.  The  employment  of 
a  manometer  in  connection  with  the  aspirator  may  be  regarded, 
from  the  practical  surgical  standpoint  at  least,  as  an  unneces- 
sary refinement. 

Differences  of  opinion  exist  as  to  the  amount  of  fluid  to  be 
evacuated  at  a  single  sitting.  No  hard  and  fast  rule  can  be  laid 
down,  save  that  the  larger  the  amount  of  fluid  present,  the  more 
may  be  withdrawn  with  safety.  Resorption  is  facilitated  by  the 
withdrawal  of  a  comparatively  small  amount  in  slight  effusions, 
while  in  larger  ones,  particularly  those  which  have  existed  for 
several  weeks,  the  surgeon  may  empty  as  far  as  possible  the 
entire  amount,  providing  the  suddenly-changed  relations  of  the 
circulatory  apparatus  within  the  chest  do  not  lead  to  the  occur- 
rence of  syncope.  Slow  evacuation  will  usually  prevent  this, 
as  well  as  annoying  paroxysms  of  coughing  during  the  opera- 
tion. 

The  use  of  a  general  anaesthetic  is  not  necessary,  as  a  rule, 
nor  desirable.  In  timid  patients  a  preliminary  injection  of  a  few 
minims  of  a  10  per  cent,  solution  of  cocaine  may  be  employed 
at  the  seat  of  puncture. 

Incision  of  the  Thoracic  Walls.  Thoracotomy  is  indicated 
in  cases  in  which  (a)  both  air  and  fluid  are  present  in  the  tho- 
racic space ;  (b)  in  cases  of  ichorous  effusions ;  and  (c)  in  sup- 
purative effusions.  Some  restriction  must  be  placed  upon  these 
indications  as  in  all  operative  procedures.  Incases  of  empyema 
and  pneumothorax,  particularly  the  latter,  occurring  in  tuber- 
culous subjects,  the  solution  of  the  question  is  attended  some- 
times by  great  difficulty.  The  patient's  condition  of  strength, 
as  well  as  the  history  of  the  progress  of  the  tuberculous  affec- 
tion, must  be  given  careful  consideration.  Young  individuals 
with  so-called  "  florid  phthisis  "  easily  succumb  to  an  operation 
for  empyema,  while  older  individuals  who  have  managed  to 
maintain  a  fair  amount  of  strength  after  the  disease  has  been 
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several  years  in  existence  hold  out  a  more  definite  promise  of 
an  immediately  favorable  result  following  the  operation. 

Although  it  is  commonly  held  that  suppurative  pleural  effu- 
sions will  not  disappear  without  radical  artificial  assistance,  at 
least  two  exceptions  to  the  rule  are  to  be  noted  :  first,  there 
may  be  an  eruption  of  the  suppurative  collection  into  the  lungs, 
the  fluid  passing  thence  to  a  bronchus,  and  final  and  complete 
evacuation  takes  place.  Metapneumonic  empyema  shows  a 
direct  disposition  to  such  a  termination.  Second,  small  empy- 
emic  collections  may  undergo  resorption  after  encapsulation 
(Masius,  Pel.  Gerhardt).  Unfortunately  the  exact  conditions 
under  which  the  latter  mode  of  termination  takes  place  have 
not  up  to  the  present  time  been  determined.  In  a  general  way, 
however,  it  may  be  said  that  whenever  the  suppurative  collec- 
tion is  accessible  and  the  patient's  strength  will  permit  of  the 
operation,  early  incision  and  drainage  should  be  resorted  to, 
with  or  without  removal  of  a  piece  of  rib. 

Simple  incision,  however,  is  not  sufficient  in  the  great  majority 
of  cases.  Septic  conditions  are  aggravated  by  the  entrance  of 
air  and  the  commingling  of  this,  by  the  respiratory  movements, 
with  that  portion  of  the  fluid  which  must  almost  of  necessity 
remain  behind,  and  to  this  must  be  attributed  the  many  failures 
which  attend  the  earliest  efforts  to  thus  dispose  of  the  effusion 
after  it  had  undergone  suppuration.  With  the  introduction  of 
antiseptic  methods  attempts  were  made  to  obviate  these  dangers 
by  the  use  of  antiseptic  irrigating  fluids.  It  was  soon  dis- 
covered that  the  latter  crowded  the  lung  away  from  the  thoracic 
wall  and  prevented  the  formation  of  adhesions,  thus  preventing 
that  obliteration  of  the  suppurating  cavity  upon  which  a  final 
cure  of  the  empyema  depended.  In  the  meanwhile  the  original 
incision  narrowed  down  to  a  fistulous  opening  despite  the  intro- 
duction of  plugs  or  even  drainage-tubes,  the  case  finally  resolv- 
ing itself  into  the  same  condition  found  in  cases  of  "  empyema 
necessitatis,"  the  empyema  having  found  its  way  between  two 
ribs  and  discharged  externally  in  a  spontaneous  manner.  Even 
as  late  as  1876  Ewald  found  that  a  mortality  of  from  50  to  60 
per  cent,  followed  attempts  to   evacuate  suppurative  pleuritic 
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effusions  in  this  manner.  In  attempting  to  overcome  septic 
conditions  by  antiseptic  irrigations  the  dangers  arising  from  the 
toxic  effects  of  the  latter  added  to  the  death-rate.  Roser 
recommended  to  make  the  incision  near  the  sternum,  claiming 
that  at  this  point  the  opening  will  not  be  closed  by  approxima- 
tion of  the  ribs,  drainage  being  secured  by  position  of  the  patient. 
A  similar  advantage  could  be  secured  by  an  opening  made  well 
posteriorly  and  approaching  the  spinal  column,  and  the  disad- 
vantage of  compelling  the  patient  to  lie  in  the  supine  position 
avoided.  Thicker  soft  parts,  however,  would  have  to  be  trav- 
ersed before  reaching  the  thoracic  cavity.  When  practising 
simple  incision  a  point  in  the  sixth  or  seventh  intercostal  space 
where  this  is  crossed  by  the  posterior  axillary  line,  or  somewhat 
in  front  of  the  scapular  line,  has  been  selected.  The  incision  is 
made  through  the  skin  from  an  inch  and  a  half  to  two  inches  in 
length  along  the  upper  border  of  the  rib,  the  muscles  cut  through 
in  layers,  and  the  intercostal  muscles  and  pleura  perforated. 

The  addition  of  permanent  drainage  to  the  operation  of  simple 
incision  marked  a  distinct  advance  in  the  treatment  of  empyema. 
The  employment  of  at  least  one  thorough  irrigation  is  practised, 
preferably  by  means  of  sterilized  salt-solution,  and  thereafter, 
when  it  is  found  necessary  to  repeat  the  irrigation,  the  use  of 
salicylic  acid  solution,  or  weak  solutions  of  thymol,  iodine, 
chloride  of  zinc,  and  permanganate  of  potassium  in  alternation 
are  advised.  The  use  of  rubber  drains,  or,  later,  those  of  metal 
(Traube,  Fiihrbringer)  was  soon  found  to  be  of  invaluable  assist- 
ance, and  came  to  be  almost  universally  employed. 

The  persistence  of  the  fistulous  opening,  however,  was  not 
altogether  prevented  by  the  use  of  the  drainage-tube,  in  spite  of 
the  fact  that  the  latter  was  gradually  shortened  until  it  was  only 
sufficiently  long  to  but  just  reach  the  remains  of  the  suppurat- 
ing cavity,  and  this  continued  to  discharge.  In  isolated  instances 
patients  finally  succumbed  to  septic  infection  or  to  embolic  pro- 
cesses (thrombosis  of  the  pulmonary  veins  ;  cerebral  embolism). 
In  other  cases  complete  cure  was  brought  about,  particularly  in 
recent  empyemas,  in  small  walled-off  collections,  in  metapneu- 
monic effusions,  and  in   the  disease  as   it  occurs   in  children. 
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Premature  withdrawal  of  the  tube,  in  the  event  of  closure  of 
the  opening,  was  found  to  lead  to  reaccumulation  and  retention 
of  pus,  and  many  cases  regarded  as  recoveries  subsequently  re- 
lapsed. Where  the  fistulous  track  persisted  this  was  found  to 
be  more  dangerous  than  those  arising  spontaneously.  Finally, 
with  the  long  persistence  of  irritation  arising  from  the  presence 
of  septic  fluids,  or  attempts  to  maintain  the  opening  between 
the  ribs,  the  latter  became  the  site  of  osteophytic  processes,  or 
became  fused  together  by  the  results  of  long-continued  inflam- 
matory conditions. 

Perforation  of  a  rib  in  order  to  secure  the  opening  against 
premature  closure  had  been  practised  by  the  first  disciples  of 
Hippocrates.  This  practice  was  revived  by  Sedillot.  In  1878 
a  new  chapter  in  the  history  of  empyema  began  when  Konig 
introduced  the  method  of  resection  of  a  portion  of  rib  in  order 
to  more  thoroughly  explore  the  thoracic  cavity  as  well  as  to 
facilitate  drainage  and  guard  against  premature  closure  of  the 
opening.  This  procedure  of  costal  resection,  in  one  or  another 
of  its  forms,  embraces  to-day  the  most  generally  recognized 
principle  in  the  treatment  of  empyema.  The  rib  is  exposed  by 
a  two-and-a-half-  or  three-inch  incision  parallel  with  the  rib. 
Usually  the  fifth  or  sixth  rib  is  selected,  and  this  removed  sub- 
periosteal^ corresponding  to  the  space  which  it  occupies  be- 
tween the  posterior  axillary  and  mammary  lines.  Schede's  rec- 
ommendation to  remove  the  rib  which  corresponds  to  the 
deepest  point  of  the  pus-cavity  is  deserving  of  consideration. 
The  bone  is  divided  in  two  places  by  the  bone-cutting  forceps 
or  an  instrument  especially  designed  for  the  purpose  resembling 
strong-curved  scissors.  The  opening  of  the  pleural  cavity  is 
postponed  until  the  piece  of  bone  included  in  the  sections  is  re- 
moved. If  the  space  thus  gained  is  not  sufficient  for  purposes 
of  thorough  exploration,  a  piece  of  bone  from  the  rib  next  below 
and,  if  necessary,  above  as  well,  may  be  removed  through  the 
same  incision.  An  incision  through  the  thickened  pleura  is 
made  in  the  direction  of  the  external  incision,  and  one  or  more 
large-sized  drainage-tubes  secured  in  position  stitched  to  the 
edges  of  the  external  incision.  The  latter  are  drawn  together 
around  the  drainage-tube. 
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In  the  Gottingen  clinic  Konig  succeeded  by  this  means  in 
reducing  the  mortality  of  empyema  cases  to  15  per  cent.  The 
method  found  a  ready  reception  in  surgical  practice,  and  is  to 
be  regarded  to-day  as  the  most  generally  applicable  curative 
procedure  in  suppurative  pleuritis.  Statistics  from  different 
sources  vary,  however,  since  the  prognosis  depends  not  so 
much  upon  the  skill  of  the  operator,  the  technique  of  the  pro- 
cedure having  once  become  established,  as  upon  the  character 
of  the  cases  selected  for  the  operation. 

Curettement  of  the  walls  of  the  suppurative  cavity  (Beck) 
marks  a  still  further  elaboration  of  operative  attacks  for  tuber- 
cular empyema,  and  the  successful  employment  of  this  measure 
in  certain  cases  still  further  emphasizes  the  importance  of  mak- 
ing a  sufficiently  large  wound  of  entrance  in  order  to  reach  the 
thoracic  space.  A  rather  large  ring-shaped  curette  with  dull 
edges  and  flexible  shank  or  stem  answers  the  purpose  admirably,, 
and  is  a  safe  instrument  in  the  hands  of  an  operator  of  average 
skill.  By  means  of  it  flocculi  adherent  here  and  there  to  the 
walls  of  the  cavity  may  be  loosened  and  removed,  and  these 
sources  of  sepsis  eliminated  from  the  case,  and  the  cure  thereby 
hastened  very  materially.  The  instrument  in  a  non-fenestrated 
shape  may  also  be  employed  to  scoop  from  the  depths  of  the 
thoracic  cavity  such  thick  material  as  will  not  flow  out  sponta- 
neously nor  wash  out  readily  by  the  use  of  the  irrigating  fluid, 
and  as  a  sharp  instrument  to  revivify  the  surfaces  in  an  old 
empyema  with  thick  and  gristle-like  walls.  The  application  of 
strong  solutions  of  chloride  of  zinc  has  also  been  recommended 
for  the  purpose  of  more  thorough  disinfection  and  stimulation 
of  the  diseased  surface  as  well. 

Extensive  Costal  Resection.  Thoracoplasty  procedures 
designed  with  the  especial  view  of  bringing  about  obliteration 
of  that  portion  of  the  thoracic  cavity  unoccupied  by  the  lung, 
after  as  complete  expansion  of  the  latter  as  possible  had  been 
secured  by  either  of  the  above  methods,  was  popularized  by  the 
work  of  Estlander  in  1879,  although  prior  to  this  Roser,  Simon. 
Schede,  and  Kiister  had  removed  portions  of  ribs  for  the  cure 
of  old  empyema.     In  Estlander's  procedure  portions  of  three 
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or  four  ribs  are  removed.  Only  those  portions  should  be  se- 
lected for  removal  lying  between  the  angle  of  the  scapula  and 
the  sternal  attachments.  The  length  and  number  of  the  re- 
moved portions  should  be  governed  by  the  extent  of  the  cavity, 
although  it  is  not  always  necessary,  nor  possible  with  safety,  to 
remove  the  entire  costal  boundaries  of  the  empyematic  cavity. 
The  most  convenient  incision  is  that  of  Pearce  Gould.  This  is 
made  vertically  over  the  central  portion  of  the  cavity.  If  more 
space  is  required,  this  may  be  obtained  by  horizontal  or  oblique 
incisions  in  either  direction,  commencing  at  the  upper  and  lower 
angles  of  the  vertical  cut.  A  trap-door-shaped  flap  is  thus  re- 
flected toward  the  sternum  on  one  hand  and  toward  the  verte- 
bral column  on  the  other.  A  still  further  step  was  made  in  this 
direction  by  Schede,  who  removed  the  ribs  and  attached  soft 
parts  (intercostal  muscles  and  thickened  pleural  membrane),  and 
covered  in  the  defect  by  means  of  the  large  flap  which  had  been 
previously  turned  back,  consisting  of  the  skin  and  muscular 
structures  of  the  chest-wall.  Schede's  incision  commences  at 
the  lower  edge  of  the  pectoralis  major  muscle  in  front,  or  at 
about  the  level  of  the  fourth  rib,  and  is  carried  first  downward, 
so  as  to  reach  the  tenth  rib  in  the  posterior  axillary  line  and 
thence  upward  to  the  median  edge  of  the  scapula,  the  patient's 
arm  being  held  well  forward.  The  design  is  to  reach  the  bony 
chest-wall  corresponding  to  the  area  represented  from  the  fourth 
to  the  tenth  ribs,  and  from  the  angles  of  the  latter  to  their  carti- 
laginous insertions.  The  flap  being  reflected  the  ribs  are  first 
divided  in  the  middle  of  the  exposed  space,  after  which  a  sec- 
tion of  each  rib  is  made  at  points  corresponding  to  the  anterior 
and  posterior  limits  of  the  proposed  extent  of  the  resection. 
Each  rib  is  removed  separately  and  subperiosteally,  or,  if  com- 
plete removal  of  each  rib  is  necessary,  these  may  be  forcibly 
broken  away  at  the  cartilaginous  and  vertebral  ends,  after  which 
the  mass  of  periosteum,  pleural  membrane,  and  intercostal 
muscles  are  dissected  away.  The  intercostal  arteries  are  tied 
and  the  flap  adjusted,  leaving  a  sufficiently  large  opening  at  the 
most  dependent  angle  for  drainage.  In  weak  patients  the  opera- 
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tion  may  be  done  in  two  stages,  the  thickened  pleura  and  inter- 
costal muscles  being  removed  at  a  subsequent  sitting. 

These  procedures  are  only  to  be  resorted  to  in  old  empyemas 
with  rigid  unyielding  walls  and  fistulous  openings.  Although 
the  sacrifice  of  chest-wall  is  very  great,  yet,  in  view  of  the  in- 
tractable character  of  this  class  of  cases,  extensive  resection  is 
eminently  justifiable.  Cavities  from  eight  to  twelve  inches  in 
diameter  present  the  most  favorable  conditions  for  cure,  particu- 
larly if  short  and  straight  fistulous  tracts  are  present.  Even 
where  sinuous  tracts  are  present,  if  these  lead  to  moderate-sized 
cavities,  the  prognosis  is  still  favorable.  In  addition  to  this,  in 
large  cavities  in  which  the  lung,  though  more  or  less  condensed, 
still  presents  some  evidences  of  attempts  at  expansion,  as  shown 
by  the  presence  of  vesicular  murmur  over  separate  areas,  inter- 
vention is  sometimes  useful  when  the  subject  is  young  and  the 
cavity  does  not  extend  above  the  third  rib.  On  the  other  hand, 
the  operation  will  avail  but  little  in  cases  of  large  cavities  in 
which  the  lung  is  permanently  and  completely  collapsed  by  ad- 
hesions in  the  neighborhood  of  the  vertebral  column  (White  and 
Bruen). 

Much  judgment  may  be  displayed  in  the  after-treatment  of 
these  operations  upon  the  chest-wall.  The  first  irrigation  should 
be  as  gentle  as  possible  at  the  time  of  operation,  and  the  irriga- 
ting fluid  of  the  blandest  character.  Sudden  alterations  of  the 
intrathoracic  pressure  should  be  avoided  as  much  as  possible. 
Paralysis  due  to  cerebral  embolism,  particularly  in  the  middle 
meningeal  artery  and  its  branches,  is  of  occasional  and  eclamptic 
convulsions  of  still  more  frequent  occurrence.  On  the  other 
hand,  failure  in  accomplishing  the  desired  result  is  probably  fre- 
quently due  to  too  timid  resection  and  insufficient  primary 
cleansing  of  the  suppurating  cavity,  although  Runeberg1  advo- 
cates entire  omission  of  irrigation,  with  the  aim  of  preserving 
even  the  slightest  adhesions  that  may  have  taken  place  prior  to 
the  operation. 

One  drainage-tube  of  large  calibre  is  usually  sufficient.     The 

1  Finska  Lakare  Sallskapeta  Handlungar  Helsingfors,  vol.  xxviii.  p.  932. 
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wound-edges  should  be  stitched  about  this  and  the  dressings 
snugly  applied  in  such  a  manner  that  the  tube  passes  through 
them.  The  drainage-tube  is  then  connected  to  a  piece  of  tubing 
sufficiently  long  to  be  led  over  the  side  of  the  bed  and  dipped 
beneath  the  surface  of  a  sublimate  solution  contained  in  a  basin. 
When  the  patient  can  sit  up  and  walk  about,  a  bottle  fastened  to 
a  belt  at  the  waist  may  be  substituted  (Biilau,  of  Hamburg,  1876). 
By  this  method  of  dressing  and  drainage  the  patient  is  saved 
much  discomfort  from  wet  and  soiled  dressings,  and  aggravation 
of  the  septic  conditions  avoided.  Further  irrigation  should  be 
limited  strictly  to  cases  in  which  the  pus  is  decomposed  and  of 
bad  odor.1 

In  addition  to  the  immediate  complicating  incidents  already 
alluded  to,  viz.,  pulmonary  thrombosis,  cerebral  embolism  and 
resulting  paralysis,  and  eclampsia,  a  further  and  remote  com- 
plicating sequel  is  found  in  the  tendency  to  lateral  spinal  curva- 
ture following  the  attempt  to  cure  empyema  by  thoracoplasty 
operations.  The  concavity  is  toward  the  affected  side.  Gallet,2 
who  has  made  a  careful  study  of  the  deformity  thus  produced, 
is  inclined  to  view  this  as  a  genuine  rotation,  as  in  other  cases  of 
scoliosis,  but  to  a  less  extent.  The  effect  of  the  tendency  of  the 
ends  of  the  resected  ribs  to  approach  each  other  would  seem  to 
stamp  this  as  the  principal  factor  in  the  production  of  this  phe- 
nomenon, together  with  the  cartilaginous  condition  which  the 
thickened  pleura  assumes  (Godlee). 

In  pyopneumothorax  the  same  measures  of  operative  treat- 
ment are  indicated  as  in  empyema.  Care  should  be  taken  in 
this  class  of  cases  to  avoid  injury  to  the  diaphragm,  the  move- 
ments of  which  during  the  act  of  respiration  are  not  so  re- 
stricted upon  the  affected  side  as  when  these  are  opposed  by 
the  presence  of  fluid  in  the  thoracic  cavity.  It  will  be  neces- 
sary to  practise  antiseptic  irrigation  in  this  class  of  cases  more 
frequently  than  in  empyema,  those  having  a  toxic  effect,  partic- 
ularly carbolic  acid,  being  avoided.  If  the  pulmono-pleural 
opening  still  exists,  care  should  be  taken  not  to  flood  the  respi- 

1  Hofmokl,  Klinische  Zeit.  und  Streitfragen,  B.  iii.  H.  6,  1889. 

2  La  pleurotomie  antiseptique  et  l'operation  de  Estlander,  Bruxelles,  1879. 
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ratory  tract  with  the  irrigating  fluid  and  produce  suffocation. 
Experience  shows  that  this  opening  usually  closes  within  the 
first  few  days  following  a  thoracotomy  or  thoracoplasty.  When 
this  has  taken  place  the  same  rules  should  be  followed  as  in  the 
after-treatment  of  empyema. 

In  patients  suffering  from  empyema  who  are  greatly  weak- 
ened by  advanced  tuberculous  disease,  and  in  whom  an  extensive 
costal  resection  is  contraindicated,  thoracocentesis,  with  the 
addition  of  permanent  siphonage  by  means  of  the  long  tube 
dipped  beneath  an  antiseptic  solution,  as  described  in  the  after- 
treatment  of  that  disease,  is  indicated.  In  those  cases  of  em- 
pyema occurring  secondarily  to  extensive  pulmonary  tuber- 
culosis the  prognosis  is  much  more  unfavorable  than  where  the 
empyema  occurs  as  a  primary  affection,  or  where  but  slight  pul- 
monary involvement  is  present,  for  the  reason  that  the  pul- 
monary affection  outstrips  in  its  progress  the  pleural  involvement, 
and  a  fatal  issue  almost  necessarily  occurs.  Many  authorities, 
including  Frantzel,  Fielder,  and  Senator,  entirely  discountenance 
thoracotomy  and  costal  resection  in  tuberculous  patients,  pre- 
ferring repeated  puncturing,  or  at  the  most  the  method  of  per- 
manent siphonage  already  described.  Others,  including  Koranzi, 
Rydygier,  Hofmokl,  and  Theodore  Weber,  have  reported  suc- 
cessful cases  of  empyema  occurring  in  tuberculous  patients  in 
which  incision  and  costal  resection  were  employed.1  Baumler,2 
after  a  careful  study  of  the  statistics  upon  the  subject,  reached 
the  following  conclusions  : 

i.  If  pus-cocci  are  demonstrated  in  the  exudation,  thora- 
cotomy, preferably  with  costal  resection,  is  indicated. 

2.  If  pus-cocci  are  absent,  and  only  tubercle  bacilli  or  no 
bacilli  at  all  are  found,  threatening  symptoms  arising  from  pres- 
sure upon  the  lungs  or  from  displacement  of  important  organs 
are  to  be  relieved  by  aspiration  of  moderate  quantities  of  the 
exudation,  more  radical  procedures  being  reserved  until  the 
patient  has  regained  strength. 

Finally,  in  stating  the  prognosis  in  all   cases  of  operative 

1  Schede,  Jena,  1894. 

'  Deutsche  medicinische  Wochenschrift,  1894,  pp.  37  to  58. 
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interference  in  suppurative  pleuritis,  care  should  be  taken  to  dis- 
criminate between  tubercular  empyema  and  the  empyema  of 
tuberculous  patients. 

The  Direct  Treatment  of  Tubercular  Cavities. 

The  subject  of  the  direct  treatment  of  tuberculosis  of  the 
lungs  has  long  occupied  the  attention  of  surgeons.  The  opera- 
tive procedures  designed  with  this  in  view  have  been  con- 
demned, only  to  be  again  revived.  During  the  last  ten  years 
attempts  have  been  made  in  Germany,  Italy,  and  England  to 
place  these  operations  upon  a  definite  scientific  footing.  The 
disfavor  into  which  these  have  fallen  have  been  due  mainly  to 
the  difficulties  and  dangers  attending  the  heretofore  proposed 
procedures.  When  it  is  considered  that  small  cavities  in  the 
lungs  sometimes  heal  spontaneously,  on  the  one  hand,  and  the 
undeniable  evil  influences  of  the  retention  of  tuberculous  pro- 
ducts in  lung  cavities  on  the  other,  it  is  not  to  be  wondered  at 
that  simple  and  safe  methods  for  reaching  these  should  be  per- 
sistently sought  after.  The  fact  that  phthisical  patients  seem  to 
perish  from  mixed  infection,  in  which  that  giving  rise  to  sup- 
purative processes  takes  no  small  part,  encouraged  surgeons  in 
the  hope  that,  by  opening  cavities  and  removing  necrotic  tissue, 
infection  arising  from  this  source  could  be  avoided.  With  this 
was  coupled  the  hope  that  the  alleged  discovery  of  Koch  of  a 
specific  for  tuberculosis  in  the  shape  of  tuberculin,  would  prove 
efficient  in  meeting  the  source  of  infection.  As  the  latter  hope 
vanished  surgeons  became  less  sanguine  in  the  local  treatment 
of  cavities  in  the  lungs,  although  here  and  there  a  success  has 
been  claimed,  as,  for  instance,  in  a  case  reported  by  Sonnenburg,1 
and  shown  at  the  Tenth  German  Congress  of  Internal  Medicine. 

While  attempts  to  reach  deeply-seated  tubercular  disease 
through  the  natural  passages  by  means  of  finely  pulverized 
medicated  sprays,  etc.,  may  with  strict  propriety  be  considered 
as  surgical  procedures,  yet,  inasmuch  as  these  are  carried  on 

1  Jena,  1894. 
Am  Surg  10 
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almost  exclusively  by  medical  practitioners,  they  will  not  be 
considered  in  this  connection.  To  Mosler1  belongs  the  credit 
of  having  made  the  first  systematic  attempts  to  introduce  reme- 
dies from  without  through  the  thoracic  wall  into  lung  cavities, 
although  such  proposal  had  been  made  by  Bary  in  1726,  and 
subsequently  by  Nasre,  Herff,  and  Hooken.  The  first  named 
claimed  to  have  been  successful  in  two  instances.2  Attempts 
were  also  made  by  Sharpe  to  demonstrate  that  pulmonary  cavi- 
ties could  be  opened  successfully  directly  with  the  trocar. 
Similar  views  were  also  advanced  by  A.  G.  Richter.3  Mosler's 
case,  above  referred  to,  was  as  follows  : 

The  patient  was  in  the  last  stages  of  phthisis.  On  November 
1,  1872,  a  canula  was  introduced  in  the  second  intercostal  space, 
about  6  centimetres  to  the  right  of  the  sternum,  and  20  cubic 
centimetres  of  a  solution  of  potassium  permanganate  injected 
into  a  cavity  which  had  been  previously  mapped  out  in  this 
locality.  The  canula  was  permitted  to  remain  in  position  and 
the  procedure  repeated  several  times  at  intervals  of  four  days. 
Although  the  treatment  was  without  result,  the  attempt  proved 
that  such  a  procedure  could  be  carried  out  without  inconven- 
ience to  the  patient. 

In  a  second  case,  that  of  a  patient  with  a  left-sided  bronchiec- 
tatic  cavity,  the  secretion  from  which  showed  a  marked  putrid 
quality,  five  similar  injections,  which  were  well  borne  by  the 
patient,  were  followed  by  marked  improvement. 

In  another  case  of  bronchiectatic  cavity,  in  which  the  latter 
was  superficially  situated,  Mosler  proceeded  as  follows  : 

At  the  upper  edge  of  the  third  rib,  at  about  5  centimetres 
and  a  half  from  the  right  sternal  margin,  an  incision  was  made 
3  centimetres  long,  which  separated  the  skin  and  the  superficial 
intercostal  muscles.  A  dressing  forceps  was  then  pushed  in  the 
direction  of  the  cavity  through  the  adherent  costal  and  pul- 
monary layers   of  the  pleura,  until  the   escape   of  suppurative 

1  Congress  of  German   Naturalists  and    Physicians,  September  23,    1873.    Berliner 
klinische  Wochenschrift,  October  27,  1873. 

2  Sonnenburg,  Jena,  1884. 

3  Principles  of  the  Art  of  Surgery,  1800. 
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secretions  mixed  with  bubbles  of  air,  and  a  whistling  sound  dur- 
ing respiration,  showed  that  the  cavity  had  been  entered.  No 
hemorrhage  occurred  during  the  operation,  and  a  permanent 
canula  for  drainage  was  introduced.  A  considerable  discharge 
of  pus  continued,  and  cough  and  expectoration  diminished 
markedly.  An  attack  of  haemoptysis,  probably  from  granula- 
tion formation  in  the  cavity,  was  successfully  combated  by  a 
weak  solution  of  the  sesquichloride  of  iron  introduced  through 
the  canula.  Later  on  twice  daily  medication  of  the  cavity  by 
weak  solutions  of  carbolic  acid  and  tincture  of  iodine  was  car- 
ried on  through  the  canula,  these  agents  being  found  upon  trial 
to  be  better  tolerated  than  solutions  of  potassium  permanganate, 
which  had  been  so  well  borne  in  the  other  two  cases.  Com- 
parative experiments  showed  that  more  complete  disinfection  of 
the  cavity  was  obtained  by  direct  applications  in  the  form  of 
spray  through  the  canula  than  when  the  latter  was  inhaled 
by  the  natural  passages.  Another  fact  brought  out  was 
the  impossibility  of  estimating  the  extent  of  diminution  of  the 
size  of  the  cavity  by  the  ordinary  physical  signs.  The  cracked- 
pot  sound  was  more  marked  than  before  the  commencement  of 
the  treatment,  owing,  probably,  to  the  existence  of  the  external 
opening. 

This  patient  improved  in  a  general  way  at  first,  and  held  out 
strong  hopes  of  final  and  permanent  betterment  from  the  local 
treatment.  At  the  end  of  three  months,  however,  his  condition 
deteriorated  greatly,  and  he  died  rather  suddenly  of  a  cardiac 
failure.  The  post-mortem  appearances  showed  a  cavity  occupy- 
ing the  greater  portion  of  the  upper  right  lobe,  which  com- 
municated externally  through  a  canal  which  marked  the  site  of 
the  permanent  canula.  Evidences  of  isolated  tuberculization  of 
the  pulmonary  substance  beyond  the  area  of  the  cavity  were 
visible. 

Although  these  attempts  were  without  ultimate  benefit  to  the 
patients,  yet  they  served  to  demonstrate  that  systematic  treat- 
ment of  pulmonary  cavities  is  possible. 

Hillier  (G.  Sie,  1894)  attempted  in  three  instances  the  use  of 
direct  injections  of  solution  of  corrosive    sublimate  into  the 
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parenchyma  of  the  lungs.  The  quantity  employed  did  not  ex- 
ceed 10  centigrammes  at  one  injection,  yet  in  all  three  cases  the 
effects  upon  the  patients  were  such  as  to  compel  him  to  abandon 
the  treatment. 

Pneumotomy.  Surgical  operations  with  the  view  of  reaching 
and  treating  cavities  in  the  lungs  can  only  be  indicated  in  cases 
in  which  circumscribed  pulmonary  affections  exist,  and  the 
patient's  strength  will  admit  of  the  interference.  Great  difficulty 
must  necessarily  be  experienced  in  the  selection  of  proper  cases, 
because  of  the  uncertainty  of  determining  the  limits  of  the  dis- 
ease, even  at  the  hands  of  those  skilled  in  physical  diagnosis. 

Cases  in  which  an  apparently  isolated  tubercular  affection  of 
the  lung  exists  and  which  is  progressing  but  slowly,  only  can 
be  considered  proper  for  trial  of  surgical  methods.  But  to  be 
certain  that  the  disease  is  stationary  or  but  slowly  progressive 
is  not  in  itself  an  easy  matter.  To  operate  in  a  case  in  which 
the  disease  has  come  to  a  standstill  would  be  an  unjustifiable 
interference,  for  the  reason  that  it  is  this  class  of  cases  that 
undergoes  cure  by  natural  processes. 

Again,  the  presence  or  absence  of  adhesions  between  the 
costal  and  pulmonary  layers  of  the  pleura  is  of  importance. 
While  these  occur  in  a  certain  proportion  of  cases  of  extensive 
cavities  superficially  situated,  failure  in  this  respect  will  greatly 
complicate  the  post-operative  course  of  the  case. 

Further,  the  exact  location  of  the  cavity  itself  is  an  impor- 
tant consideration.  But  a  limited  area  of  the  pulmonary  tissue 
is  accessible  to  the  surgeon.  In  the  majority  of  cases  the  proper 
field  for  operation  will  be  found  to  be  bounded  in  an  upward 
direction  by  the  clavicle,  inward  by  the  manubrium  sterni,  ex- 
ternally by  the  pectoralis  minor  muscle,  and  downward  by  the 
second  rib. 

It  has  been  claimed  that  the  beneficial  effects  of  pneumotomy 
in  a  given  case  may  extend  to  cavities  not  accessible  to  the 
operative  procedure,  favorably  influencing  these  as  well  as  those 
subjected  to  direct  treatment.  The  following  case  is  illustrative 
of  this : 
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Neve1  reports  a  successful  case  of  pneumotomy  in  the  case  of 
a  young  man  with  cavities  in  the  upper  and  anterior  part  of  the 
right  lung,  in  which,  after  resecting  a  rib,  he  introduced  large- 
sized  drainage-tubes,  and  subsequently  made  local  applications 
of  eucalyptus  and  creosote.  Cavities  which  were  opened  up,  as 
well  as  those  higher  up  and  out  of  reach  of  the  operation,  ceased 
to  secrete  and  apparently  cicatrized. 

Bronchiectatic  cavities  can  be  still  less  the  objects  of  success- 
ful operative  attacks.  These  are  usually  multiple,  and  the  diffi- 
culties of  exactly  locating  the  same  greatly  increased.  Sonnen- 
burg,2  in  his  work  upon  the  surgical  treatment  of  the  lungs  and 
bronchi,  reports  a  single  case  in  which  the  patient  gained  con- 
siderably in  weight,  the  fistulous  tract  finally  healing  and  the 
patient  returning  to  work  at  the  end  of  six  months.  He  admits 
that  such  a  result  can  be  but  seldom  hoped  for,  and  admits  that 
in  other  similar  cases  his  efforts  were  followed  by  failure. 

In  summing  up  the  indications  for  pneumotomy  Mauclaise3 
limits  the  operation  in  tubercular  cases  to  those  cavities  that  are 
circumscribed  and  without  peripheral  tubercular  infiltration,  and 
to  certain  cavities  of  doubtful  nature  which  form  at  the  expense 
of  both  pleura  and  lung,  viz.,  pulmonary  abscesses  consecutive 
to  tubercular  spondylitis,  and  tubercular  caries  of  the  ribs.  The 
following  are  examples  of  this  class  of  cases : 

Hofmann4  reports  two  cases  of  tubercular  abscess  occurring 
consecutively  to  tubercular  disease  in  the  neighborhood.  One 
was  a  case  of  chronic  laryngeal  and  pulmonary  tuberculosis  in 
which  an  abscess  from  carious  vertebrae  pointed  posteriorly  and 
was  diagnosed  by  exploratory  puncture.  On  the  night  follow- 
ing the  puncture  the  abscess  evacuated  itself  into  a  bronchus, 
and  a  large  quantity  of  pus  and  mucus  was  coughed  up.  The 
other  was  an  abscess  having  its  origin  in  tubercular  caries  of 
the  cervical  vertebrae  which  burrowed  through  a  large  bronchus. 

Messner,5  of   Munich,   Germany,  reports  a  case  of  so-called 

1  Philadelphia  Medical  Times,  1887.  2  Jena,  1894. 

s  La  Tribune  medicale,  Paris,  September  21,  1893. 

4  Miinchener  medicinische  Wochenschrift,  September  26,  1893. 

5  Ibid.,  May  23,  1893. 
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tubercular  abscess  of  the  right  lung  which  ruptured  spontane- 
ously beneath  the  angle  of  the  scapula.  An  operation  was  sub- 
sequently performed,  with  the  result  of  disclosing  a  carious 
condition  of  the  eighth  and  ninth  ribs,  which  were  resected.  A 
fistulous  communication  existed  between  the  abscess  cavity  and 
a  bronchus,  which  persisted  for  ten  days.  The  patient  was  dis- 
charged cured  at  the  end  of  five  weeks. 

Messner  reports  an  additional  case  of  tubercular  abscess  of 
the  lung  consecutive  to  a  tubercular  spondylitis  of  the  fifth  and 
sixth  dorsal  vertebrae,  which  discharged  spontaneously  into  a 
bronchus.     Recovery  took  place. 

A  certain  class  of  cases  known  as  "  tubercular  abscesses  " 
have  been  reported  as  healed  by  direct  incision.  These  ab- 
scesses of  the  lung  are  not  necessarily  tubercular  in  their  origin. 
When  they  do  thus  originate  they  are  probably  small  foci  of 
circumscribed  tuberculous  deposit  which  become  infected  with 
the  bacteria  of  suppuration.  It  is  more  than  likely  that  many 
of  these  cases  are  not  tuberculous  in  their  origin  at  all.  The 
following  is  a  case  in  point : 

J.  Blake  White,1  of  New  York,  reports  a  case  in  which  two 
operations  of  pneumotomy  for  "  tubercular  abscess  and  gangrene 
of  the  lung  "  were  done  at  intervals  of  three  months.  In  the 
narration  of  the  case  it  appears  that  the  patient  was  the  subject 
of  an  unresolved  pneumonia  which  degenerated  into  a  fibrosis 
involving  the  right  lobe  and  part  of  the  middle  lobe.  This  sub- 
sequently became  gangrenous  and  two  abscess  cavities  formed 
at  intervals  of  three  months,  which  were  evacuated  by  an  in- 
cision and  successfully  treated  by  drainage  and  irrigation. 

The  mechanism  of  the  healing  of  cavities  consists,  according 
to  Sonnenburg,  in  fusion  of  the  diseased  pulmonary  tissue  and 
rapid  obliteration  of  the  cavity  under  the  influence  of  the  appli- 
cation of  the  thermo-cautery  and  systematic  tamponing.  When 
once  the  cavity  has  been  cleansed  and  drained,  therefore,  the 
further  treatment  is  less  a  treatment  of  the  cavity  than  of  sur- 
rounding pulmonary  tissue  the  seat  of  cheesy  hepatization  and 
the  consequent  destruction  of  an  isolated  focus  of  disease. 

1  New  York  Medical  Journal,  November  26,  1892. 
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The  usual  course  followed  in  reaching  a  cavity  in  the  area 
mentioned  is  as  follows  :  The  relations  of  the  first  rib  to  the 
clavicle  are  first  made  out.  The  incision  is  made  parallel  with 
the  rib,  and  includes  the  muscular  coverings  of  the  chest-wall, 
as  well  as  its  tendino-pericostal  investments  and  the  fibres  of 
the  intercostal  muscles.  The  periosteum  of  the  rib  is  separated, 
particularly  at  its  posterior  surface,  in  order  to  avoid  injury  of 
the  intercostal  artery.  The  remainder  of  the  intercostal  mus- 
cles are  separated  from  the  pleura,  thus  freeing  the  entire  inter- 
costal space.  In  order  to  gain  more  space  the  lower  edge  of 
the  first  rib,  when  the  latter  is  not  covered  by  the  clavicle,  may 
be  gnawed  away  with  a  rongeur  forceps. 

Resection  of  a  rib  is  scarcely  possible  in  this  locality.  In 
the  further  steps  of  the  operation  it  is  important  to  remember 
that  upon  the  right  side  the  innominata  vein  passes  downward 
behind  the  sterno-clavicular  articulation,  the  articulation  of  the 
second  rib  corresponding  with  the  middle  of  the  superior  vena 
cava.  Upon  the  left  side  the  innominata  vein  commences  im- 
mediately below  the  cartilage  of  the  first  rib  close  to  the  ster- 
num, and  descends  almost  vertically  in  its  course,  describing  a 
slight  curve,  the  convexity  of  which  is  toward  the  right.  Behind 
this  the  arterial  trunks  arising  from  the  aorta  are  found.  The 
subclavicular  artery  lies  transversely  in  front  of  and  upon  a 
somewhat  lower  level  than  the  apex  of  the  lung.  The  pleura  is 
reflected  from  the  rounded  pulmonary  apex  directly  to  the  con- 
cave margin  of  the  first  rib. 

The  lung  tissue  is  divided  with  the  Paquelin  cautery  knife 
heated  to  a  dull  red.  The  progress  of  the  instrument  in  the 
direction  of  the  cavity  should  be  slow,  in  which  case  the  hemor- 
rhage is  but  slight.  The  surgeon  should  be  satisfied  if  he  suc- 
ceeds in  entering  the  cavity.  He  should  not  attempt  to  explore 
it  in  its  entire  extent,  the  wound  of  entrance  becoming  gradually 
dilated  subsequently  by  retamponing  with  gauze. 

The  absence  of  sensibility  of  the  pulmonary  tissue  is  a  strik- 
ing feature,  and  for  this  reason  after  the  pleura  is  incised  no 
anaesthetic  is  necessary.  In  one  case  in  which  I  operated  for 
abscess  of  the  lung,  the  condition  of  the  patient  prohibited  the 
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employment  of  a  general  anaesthetic,  and  the  entire  procedure, 
including  the  resection  of  a  portion  of  rib,  was  carried  out  under 
cocaine  anaesthesia.  Owing  to  this  insensitiveness  of  the  lung 
tissue  it  is  possible  to  cauterize  the  walls  of  the  cavity  with  the 
Paquelin  at  subsequent  sittings,  and  after  dilatation  of  the 
wound  of  entrance  thereto,  without  the  administration  of  an 
anaesthetic. 

The  proposal  of  Tuffier  to  effect  separation  of  the  parietal 
pleura  (dicolletneni),  thus  avoiding  opening  the  pleural  space, 
seems  to  have  met  with  very  little  favor,  even  in  France.  Ric- 
ard1  expresses  the  opinion  that  the  operation  is  impracticable  in 
the  majority  of  cases,  and  offers  no  advantage  where  it  can  be 
carried  out.  Bezay  and  Michaux  consider  simple  incision  of  the 
pleura  to  be  as  useful  as  Tuffier's  proposal, 

To  obviate  the  entrance  of  air  into  the  pleura,  in  the  perform- 
ance of  pneumotomy,  Roux,2  after  opening  the  tuberculous 
cavity,  unites  the  two  layers  of  pleura  by  means  of  a  continuous 
suture. 

De  Forest  Willard,  of  Philadelphia,3  made  a  number  of  ex- 
periments upon  animals,  with  the  view  of  testing  the  possibility 
of  the  production  primarily  of  adhesions  between  the  two  sepa- 
rated pleural  layers  in  cases  in  which  adhesion  of  the  two  sur- 
faces does  not  occur,  thus  securing  a  direct  route  of  communi- 
cation with  the  outer  world,  which  should  be  walled  in  so 
thoroughly  that  the  tubercular  material  cannot  infiltrate  either 
the  pleural  cavity  or  the  general  system.  This  was  accom- 
plished in  some  cases  by  simply  dragging  the  lung  into  the 
chest  incision  and  securing  it  in  situ,  causing  it  to  thus  form  a 
firm  and  adherent  plug  at  the  opening.  In  other  instances  the 
opposing  pleural  surfaces  were  tightly  sutured  in  order  to  pro- 
duce an  adhesive  inflammation. 

As  a  result  of  these  experiments  Willard  concludes  that  adhe- 

1  Societe  de  Chirurgie  de  Paris,  November  20,  1895  ;  La  Semaine  Medicale,  Novem- 
ber 27,  1895. 

2  Medical  News,  Philadelphia,  October  19,  1891,  quoted  from  the  Journ.  des  Soc. 
scien.,  June,  1891. 

8  University  Medical  Magazine,  February,  1892,  vol.  iv.  No.  5. 
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sion  of  the  parietal  layers  can  readily  be  obtained  either  by 
direct  suturing  or  by  first  drawing  the  lung  into  the  opening 
made  by  excision  of  the  ribs,  and  then  suturing  this  to  the  edges 
of  the  opening,  the  pleural  space  being  thus  excluded  and  its 
infection  avoided  under  circumstances  of  incision  into  tubercu- 
lar or  other  diseased  conditions  of  lung  tissue. 

In  order  to  secure  adhesions  of  the  pulmonary  and  costal 
pleura  Piorry1  proposed  to  make  firm  compression  of  the  chest- 
wall,  thus  restricting  its  movements.  Carron2  proposed  to  com- 
press the  lung,  the  seat  of  tubercular  cavities,  by  opening  the 
chest,  with  the  hope  that  collapse  of  lung  thus  produced  would 
be  followed  by  an  obliteration  of  the  cavities. 

Trzbicki3  records,  in  a  table  covering  the  reported  cases  of 
pneumotomy  occurring  up  to  the  date  of  the  appearance  of  his 
paper,  twenty-four  cases  of  tuberculous  cavities  subjected  to 
operative  interference.  Of  these,  five  were  reported  cured,  five 
unimproved,  nine  died,  and  in  five  the  result  was  unknown.  Of 
the  five  reported  at  first  as  cured,  at  least  one  died  three  years 
later  of  tuberculosis. 

Resection  of  Lung.  Resection  of  lung  or  pneumectomy 
would  appear  at  first  glance  to  be  a  rational  method  of  procedure 
in  tuberculosis  of  the  pulmonary  structure.  Surgeons  who  are 
accustomed  to  practise  resections  of  the  articular  extremities  in 
tubercular  osteo-arthritis,  and  extirpation  of  the  synovia  in 
tubercular  synovitis — and  who  have  witnessed  the  gratifying 
results  following  these  operations — are  at  once  impressed  with 
a  desire  to  institute  radical  operative  methods  in  a  disease  which 
counts  its  victims  by  thousands  yearly.  The  pulmonary  struct- 
ure, however,  differs  from  all  other  structures  in  the  body  in  its 
susceptibility  to  infection  by  means  of  the  bacillus  tuberculosis, 
and  its  anatomical  peculiarities  are  such  as  to  favor  extension  of 
infection  and  reinfection  of  parts  whose  vital  resistance  has  been 
lowered  by  disturbances  of  nutrition  from  any  cause. 

The  first  recorded  instance  of  removal  of  a  portion  of  lung 

1  Caustatt,  Sp.  Path.,  Part  iii,  p.  861.  *  Op.  cit. 

3  Wiener  medicinische  Presse,  1892,  Nos.  48  and  49. 
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in  the  living  human  subject  is  that  of  Dr.  Milton  Anthony,  of 
Augusta,  Ga.1  The  case,  however,  was  not  one  of  tuberculosis, 
but  of  disorganization  of  lung-tissue  following  fracture  of  a  rib 
and  resulting  in  empyema.  The  operation  was  performed  four 
years  following  the  reception  of  the  original  injury,  and  consisted 
in  the  excision  of  portions  of  the  fifth  and  sixth  ribs  and  re- 
moval of  the  disorganized  lung  tissue  with  the  finger. 

Theodore  Gluck,2  assistant  at  the  Royal  Surgical  Clinic  in 
Berlin,  after  practising  the  technique  of  the  operation  upon  the 
cadaver,  performed  it  twenty  times  upon  living  animals,  viz.,  on 
six  dogs  and  fourteen  rabbits.  The  rabbits  recovered  from  the 
immediate  effects  of  the  operative  attack  surprisingly  well,  sub- 
sequent hemorrhage,  which  Gluck  particularly  feared,  not  occur- 
ring in  a  single  instance.  Several  of  the  rabbits  died  between 
the  seventh  and  tenth  days  from  pericarditis  and  pleuritis.  In 
one  of  the  rabbits,  after  extirpation  of  the  left  lung,  the  operation 
wound  pursued  an  absolutely  uneventful  course.  Neither  per- 
manent dyspnoea  nor  other  noteworthy  symptoms  of  disease 
appeared  in  the  animals  which  escaped  the  above-mentioned 
complications,  these  remaining  in  apparently  perfect  health  for  a 
long  time.  In  these  experiments  two  methods  were  pursued. 
In  some  cases  after  gaining  access  to  the  thoracic  cavity  the  root 
of  the  collapsed  lung  was  ligated  en  masse,  while  in  others  the 
pulmonary  lobes  were  extirpated  successively.  He  observed 
that  the  ligated  pulmonary  pedicle  does  not  necrose  and  mum- 
mify, but,  like  the  ovarian  pedicle,  continues  to  live  and  becomes 
a  part  of  a  solid  cicatricial  mass,  including  the  ligated  root  of 
the  lung. 

Hans  Schmidt3  performed  eight  experimental  operations  upon 
dogs.  He  applied  a  catgut  ligature  and  then  excised,  the  opera- 
tion being  almost  absolutely  bloodless.  Three  of  the  animals 
tolerated  the  operation  without  marked  disturbance,  while  five 
died  in  consequence  of  imperfect  asepsis.  As  a  result  of  these 
experiments  Schmidt  came  to  the  conclusion  that  the  technique 

1  The  Philadelphia  Journal,  1823,  vol.  vi.  p.  108. 

2  Berliner  klinische  Wochenschrift,  1881,  p.  645. 

3  Ibid.,  1881,  No.  50,  p.  757. 
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difficulties  of  the  operation  can  be  overcome,  the  hemorrhage 
being  especially  easy  of  control.  He  calls  particular  attention 
to  the  possibilities  of  such  operative  interference  in  individuals 
suffering  from  unresolved  pneumonias,  and  in  whom  the  exist- 
ence of  a  hereditary  predisposition  to  tuberculosis  leads  to  the 
fear  of  the  supervention  and  propagation  of  this  infection  in  the 
infiltrated  lung-tissue. 

Block,1  of  Danzig,  performed  the  operation  of  resection  of 
the  lung  upward  of  sixty  times  in  rabbits,  dogs,  hares,  pigs, 
cows,  and  sheep.  He  did  not  resect  the  ribs,  but  gained  access 
to  the  root  of  the  lung  through  the  third  and  fourth  interspace, 
and  ligated  before  removal.  With  the  exception  of  a  slight 
dyspnoea  the  animals  seemed  to  suffer  no  inconvenience.  In 
several  of  the  specimens  exhibited,  removed  from  animals  sub- 
sequently killed,  it  was  found  that  the  expanded  and  hypertro- 
phied  remaining  lung  had  filled  the  space  left  by  the  extirpated 
lung.  In  some  of  the  living  animals  exhibited,  which  had  been 
operated  upon,  the  pulsation  of  the  heart  could  be  felt  at  the 
site  of  the  cicatrix.  In  a  specimen  exhibited  of  an  animal 
killed  at  the  end  of  the  fourth  week  a  portion  of  a  lobe  was  re- 
moved ;  the  lung,  upon  being  inflated,  showed  a  cicatrix  at  the 
point  of  separation.  In  conclusion,  Block  expresses  the  hope 
that  the  operation  may  yet  be  successfully  performed  in  man 
in  cases  of  tubercular  phthisis. 

Birondi2  produced  localized  tuberculosis  in  the  lungs  and  then 
extirpated  the  diseased  parts.  Fifty  per  cent,  of  the  animals 
recovered  after  the  operative  attack,  and  thereafter  showed  no 
special  disposition  to  tuberculosis.  In  estimating  the  impor- 
tance of  these  experiments,  two  very  important  facts  must  be 
borne  in  mind :  I,  the  very  great  difference  between  localized 
tuberculosis  artificially  produced  in  an  animal,  and  the  affection 
occurring  in  the  pulmonary  structures  in  man  ;  and,  2,  the  greater 
elasticity  of  the  thorax   in  animals.     In  addition  to  this,  the 

1  Verein   fur   innere  Medicin,  June  5,  1882 ;  Deutsche  medicinische  Wochenschrift 
No.  42,  1882. 

2  Riedinger :  Verletzungen  und   chirurgische    Krankheiten    des  Thorax    und  seines 
Inhalts,  Stuttgart,  1888. 
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question  of  hemorrhage  becomes  a  serious  one  in  making  the 
comparison,  for  the  reason  that  probably  this  is  much  more 
easily  controlled  in  animals  than  in  man. 

Zakharevitch1  made  twenty-four  experiments  upon  living 
animals  and  nine  upon  the  human  cadaver.  In  the  experiments 
upon  animals  he  followed  the  plan  of  resecting  from  one  to  four 
ribs,  and  tied  off  the  root  of  the  lung  with  silk.  The  distal  por- 
tion was  cut  away  and  iodoform  applied  to  the  stump.  The 
latter  was  then  returned  and  the  wound  closed  without  drain. 
Two  out  of  thirteen  operations  upon  nine  rabbits  proved  fatal. 
Eleven  operations  upon  seven  dogs  gave  three  deaths.  One 
dog  survived  a  second  operation  for  four  years  and  then  died  as 
the  result  of  an  accident.  He  also  observed  compensatory  in- 
crease of  breathing  capacity  upon  the  healthy  side.  He  found, 
as  a  result  of  these  experiments,  that  {a)  total  pneumectomy  may 
be  practised  upon  one  side  in  animals,  if  the  other  lung  is 
healthy ;  (b)  if  but  one  lobe  on  either  side  is  healthy,  neither 
lung  can  be  operated  upon  successfully  for  the  reason  that 
opening  the  lung  upon  one  side,  under  these  circumstances,, 
leads  to  collapse  of  the  lung  upon  the  other  side. 

These  experiments  have  failed  to  throw  much  light  upon  the 
subject,  and  consequently  have  not  increased  the  confidence  of 
surgeons  in  the  possibility  of  extirpation  of  an  entire  lung. 
The  latter  cannot  be  considered  at  this  time  a  justifiable  opera- 
tion. Certainly  such  a  procedure  can  never  take  its  place  with 
ovariotomy,  nephrectomy,  or  resection  of  joints  in  tubercular 
disease. 

Mosler2  condemns  application  of  the  operation  of  pneumec- 
tomy to  the  human  subject  in  unqualified  terms.  He  believes  it 
to  be  absolutely  contraindicated  in  man,  particularly  in  cases  of 
phthisis.  He  refers  to  a  deplorable  case  which  he  alludes  to  as 
the  first  attempt  of  this  kind  and  which  terminated  so  very  sadly 
that,  in  his  opinion,  any  reasonable  surgeon  must  renounce  such 
operative  procedures. 

1  Annals  of  Surgery,  April,  1889. 

2  Berliner  medicinische  Wochenschrift,  October  27,  1873. 
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Tuffier1  communicated  the  first  successful  case  of  pneumec- 
tomy  for  pulmonary  tuberculosis  that,  so  far  as  I  have  been  able 
to  discover,  appears  in  the  literature  upon  the  subject.  The 
disease  was  evidently  limited  to  the  right  apex,  and  resection  of 
the  latter  was  successfully  accomplished.  The  patient  was 
known  to  be  living  at  the  end  of  two  years,  with  no  return  of 
the  disease. 

The  case  reported  by  Dr.  Lowson,  of  Hull,  England,  is  re- 
markable in  some  particulars.2  This  case  emphasizes  in  a 
remarkable  manner  the  possibilities,  remote  though  they  be  at 
this  stage  of  our  knowledge,  of  successful  interference  by  re- 
section of  a  diseased  portion  of  lung.  Dr.  Lowson  succeeded 
in  effecting  the  removal  of  a  walnut-sized  mass,  which  had  a 
zone  of  discrete  tubercle  (miliary)  surrounding  it  about  an  inch 
in  diameter.  No  bacteriological  examination  was  made.  The 
patient  made  a  speedy  and  complete  recovery,  absolutely  no 
signs  of  any  pulmonary  affection  being  present.  The  final  fate 
of  this  patient,  as  related  to  me  by  Dr.  Lowson  in  a  personal 
communication,  is  interesting.  At  the  end  of  two  months  she 
again  came  under  his  observation  with  some  dyspeptic  symp- 
toms, from  which  she  speedily  recovered.  Shortly  after  she 
again  fell  ill  with  symptoms  pointing  to  gastric  ulcer.  Dr. 
Lowson  did  not  see  her  in  this  attack  until  nearly  exsanguin- 
ated from  vomiting  of  blood.  Large  quantities  of  blood  also 
passed  per  anum.  She  died  the  next  day.  Unfortunately  an 
autopsy  was  not  permitted. 

Fabricant,3  in  a  review  of  the  Russian  literature  upon  the 
subject  of  the  surgical  treatment  of  pulmonary  affections,  while 
admitting  that  pneumotomy  may  be  said  to  promise  a  certain 
palliative  success  in  selected  cases  of  tubercular  disease  of  the 
lungs,  absolutely  condemns  the  operation  of  pneumectomy  as 
applied  to  affections  of  the  lungs  of  tuberculous  origin. 

Reclus,4  in  a  paper  upon  the  surgery  of  the  lungs,  read  before 

1  Bulletins  et  Memoires  de  la  Societe  de  Chirurgie,  Paris,  December,  1892. 

2  British  Medical  Journal,  June  3,  1893. 

3  Chirurgitscheskr  Vestnik,  October  and  November,  1894. 
*  Revue  de  Chirurgie,  1895,  No.  11. 
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the  Congress  of  French  Surgeons  in  Paris,  October  21  to  26, 
1895,  discussed,  upon  the  basis  of  published  experiences,  the 
value  of  the  different  operative  attacks  upon  the  lungs.  Refer- 
ring to  the  proposal  to  resect  diseased  portions  of  the  lung  in 
tuberculous  patients,  he  declares  that  this  operation  should  be 
rejected  for  the  reason  that  it  is  useless  in  cases  of  extensive 
disease,  and  unnecessary  in  case  of  small  foci,  the  latter  fre- 
quently disappearing  under  other  treatment. 

The  technique  of  the  operation  of  pneumectomy  has  been 
developed  through  experimental  operations  upon  animals  and 
upon  the  human  cadaver  by  Zakharevitch,1  by  Jennings2  in  the 
cadaver  alone,  and  by  Tuffier  and  Lowson  in  the  living  human 
subject.  The  last  named  operated  as  follows  :  An  incision  was 
made  from  the  mid-sternum  along  the  second  rib  through  the 
pectoralis  muscle  nearly  to  the  anterior  axillary  line.  A  down- 
ward cut  was  made,  two  inches  long,  from  the  inner  end  of  this 
incision  along  the  middle  line  of  the  sternum.  The  surfaces  of 
the  second  and  third  ribs  were  thus  exposed.  These  were  ex- 
cised after  separation  of  the  pleura.  The  pleura  was  then  punc- 
tured by  a  trocar,  which  was  connected  by  tubing  to  a  Junker's 
inhaler  bottle  containing  carbolic  acid.  Air  was  then  slowly 
forced  through  the  carbolic  acid  and  into  the  thoracic  cavity 
for  the  purpose  of  bringing  about  collapse  of  the  lung.  This 
process  was  not  attended  by  dyspnoea  or  cyanosis.  The  pleural 
cavity  was  then  opened  freely,  the  lung  detached  from  adhe- 
sions at  its  apex,  transfixed  in  two  places  below  the  disease, 
and  tied  off  with  twisted  silk  thread.  The  wound  was  closed 
without  drainage.  The  latter,  however,  proved  to  be  an  error. 
Herniothorax  was  found  to  be  present  at  the  end  of  a  month, 
which  resulted  in  an  empyema  and  necessitated  further  inter- 
ference. 

Tubercular   Lesions   in   the   Mediastinal  Spaces. 

Abscesses  in  the  mediastinal  spaces  have  been   rather  fre- 
quently observed.     These  occur  more  frequently  in  the  male 

1  Annals  of  Surgery,  1889.  2  British  Medical  Journal,  June  17,  1893. 
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than  in  the  female,  and  in  those  of  a  so-called  strumous  (tuber- 
culous) diathesis.  Contusions  and  other  injuries  in  these  regions 
are  said  to  be  predisposing  causes.  The  following  case  recorded 
by  M.  Hassler,  of  Lyons,  is  interesting  in  this  connection  :l 

A  soldier,  twenty-three  years  of  age,  received  a  blow  in  the 
middle  of  the  thorax  by  the  falling  of  his  knapsack,  weighing 
about  ten  pounds,  from  a  height.  He  at  first  experienced  only 
a  feeling  of  inconvenience.  Several  days  afterward  he  com- 
plained of  a  sharp  pain  on  breathing.  Six  months  later  he 
began  to  lose  flesh  and  became  greatly  fatigued  on  the  slightest 
exertion.  A  small  tumor  now  made  its  appearance  on  the  edge 
of  the  sternum  above  the  articulation  of  the  right  second  rib. 
Examination  showed  a  large  abscess  presenting  on  each  side  of 
the  sternum  just  below  the  level  of  the  upper  edge  of  the  bone. 
Indubitable  evidences  of  tuberculous  lesions  were  found  at  both 
apices.  A  crucial  incision  was  made,  when  a  stream  of  pus  was 
seen  to  issue  from  behind  the  sternum  during  an  act  of  cough- 
ing, through  a  small  aperture  situated  just  below  the  level  of 
the  right  second  rib.  This  opening  was  enlarged  by  means  of 
a  sharp  curette,  and  the  abscess  cavity  irrigated,  and  then  cauter- 
ized with  a  solution  of  chloride  of  zinc.  The  patient's  general 
condition  rapidly  improved,  and  the  statement  is  made  that  he 
finally  entirely  recovered. 

The  anterior  mediastinal  space  seems  to  be  most  frequently 
the  seat  of  tuberculous  lesions.  Lamartiniere  pointed  out  the 
fact  that  in  mediastinal  abscess  the  pus  shows  a  marked  ten- 
dency to  collect  in  front  under  the  sternum  rather  than  poste- 
riorly. 

Tubercular  abscesses  in  this  region  may  have  their  origin  (i) 
in  the  bone ;  (2)  as  an  extension  from  tuberculosis  of  the 
pleura;  (3)  from  tubercular  adenitis  of  the  lower  deep  cervical 
glands,  which  are  continuous  with  the  mediastinal  glands  through 
the  supraclavicular  group.  Those  of  pleural  origin  develop  as 
a  subpleural  abscess,  subsequently  becoming  subcostal. 

1  Abces  du  mediastin  anterieur  d'origine  tuberculeuse,  etc.;  Revue  de  Chirurgie, 
1894,  vol.  xiv.  p.  932. 
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The  method  of  tuberculous  propagation  is  most  frequently- 
through  the  lymphatic  channels.  The  lymphatics  of  the  pleura 
have  their  origin  in  the  ganglions  situated  near  the  sternum  in 
front,  and  near  the  vertebral  column  behind.  The  mode  of 
origin  of  tuberculous  mediastinitis  as  a  result  of  pleuro-pul- 
monary  lesions  is  therefore  easily  understood.  Abscesses  of 
the  connective  tissue  alone  in  the  anterior  mediastinal  space  are 
rare. 

Operative  attacks  in  cases  of  mediastinal  tubercular  lesions 
are  limited  to  those  which  occur  in  the  anterior  mediastinum. 
In  obscure  cases  diagnostic  puncture  may  be  practised  either  by 
means  of  a  small  trocar  and  canula  or  the  aspirating  needle. 
Once  the  diagnosis  has  been  established  the  pus  should  be  evac- 
uated, the  cavity  irrigated  and  scoured  with  gauze  dipped  in  a 
5  per  cent,  solution  of  chloride  of  zinc,  and  drainage  provided 
for.  If  the  pointing  occurs  upon  either  side  of  the  sternum 
the  incision  should  be  made  at  its  most  prominent  point.  If 
such  pointing  does  not  take  place,  the  trephine  should  be  em- 
ployed, or,  what  is  considered  preferable  by  some,  access  gained 
to  the  space  behind  the  sternum  by  chiselling  an  opening 
through  the  latter,  the  abscess  being  evacuated  through  the 
opening. 

Tubercular  Pericarditis. 

This  is  generally  secondary  to  tubercular  pleuritis.  Although 
it  is  not  very  long  since  incision  of  the  pericardium  was  looked 
upon  as  a  prostitution  of  the  surgical  art,  yet  to-day  it  is  deemed 
justifiable  as  a  palliative  operation,  and  in  at  least  one  case  of 
tubercular  pericarditis,  operated  upon  by  Gussenbauer,  and  re- 
lated by  Riedinger,  the  patient's  life  was  undoubtedly  saved  by- 
timely  interference.  In  65  cases  of  paracentesis  of  the  peri- 
cardium, for  all  causes,  collected  by  Hindelang,  32.3  per  cent, 
recovered  from  the  operation.  In  49  cases  collected  by  Roberts 
23  recovered,  Grainger  Stewart  collected  67  cases  with  39 
recoveries.  Riedinger  collected  20  additional  cases  with  8  re- 
coveries.    Although  a  large  majority  of  cases  operated  upon 
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for  tubercular  pericarditis  must  almost  necessarily  perish  finally 
from  tuberculosis,  the  fact  remains  that  a  distinct  gain  in  pro- 
longing life  is  made,  the  immediate  effect  of  evacuating  the  dis- 
tended pericardial  sac,  whatever  the  cause  of  the  effusion,  being 
to  afford  relief  of  urgent  and  threatening  symptoms.  This  is 
particularly  true  in  suppurative  exudations,  where  incision  rather 
than  aspiration  is  indicated.  Non-suppurative  exudations,  like 
those  of  the  pleural  cavity,  may  be  evacuated  where  interference 
is  imperatively  demanded,  by  puncture  or  aspiration. 

The  most  important  indication  for  an  operative  attack  in 
tubercular  pericarditis  is  formed  by  the  effects  of  pressure. 
Dyspnoea  forms  a  vital  indication.  Diagnostic  paracentesis  of 
the  pericardium  is  permissible  if  suppuration  is  suspected.  The 
suggestion  of  Roberts  that  the  operation  be  performed  for  the 
purpose  of  differentiating  between  pericardial  effusion  and  dila- 
tation of  the  heart  is  not  likely  to  receive  sanction  at  the  hands 
of  skilled  diagnosticians. 

No  hard  and  fast  rule  can  be  laid  down  based  upon  normal 
conditions  where  pathologic  indications  are  to  be  met.  This 
holds  true  particularly  in  considering  the  technique  of  puncture 
or  incision  of  the  pericardium.  In  selecting  the  site  of  the  oper- 
ative attack  the  symptom  of  dulness  must  be  taken  into  account. 
It  is  highly  desirable  that  wounding  of  the  pleura  be  avoided. 
The  boundaries  of  the  latter  are  greatly  displaced  in  case  of  dis- 
tention of  the  pericardial  sac,  and  for  this  reason  the  puncture 
or  incision  has  been  made  in  different  places  without  damage  to 
the  pleura. 

The  researches  of  Maurice,  Letulle,  and  Sick  developed  the 
fact  that  the  point  of  reflection  of  the  pleura  upon  the  left  side 
is  by  no  means  constant.  It  frequently  lies  as  high  as  the  fifth 
rib  and  within  the  edge  of  the  sternum.  Under  normal  condi- 
tions the  free  pericardium  is  found  most  frequently  between  the 
fifth  and  sixth  ribs  close  at  the  sternal  edge.  Under  pathologic 
conditions  it  may  be  found  in  the  fourth  and  sixth  interspaces. 
It  has  even  been  punctured  in  the  third  interspace. 

In  addition  to  injury  to  the  pleura  the  internal  mammary 
artery  may  be  wounded.    If  the  puncture  is  made  an  inch  or  an 
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inch  and  a  quarter  from  the  edge  of  the  sternum,  this  accident 
will  be  avoided.  Rosenstein,  West,  and  others  incised  between 
the  fourth  and  fifth  ribs.  In  case  it  is  necessary  to  make  a  free 
incision  to  reach  the  pericardium,  it  has  been  suggested  to  place 
a  double  ligature  upon  the  internal  mammary  artery  (Mosetig). 

The  trocar  or  aspirating  needle  should  be  introduced  ob- 
liquely from  below  upward  and  inward.  The  instrument  should 
be  introduced  slowly  in  order  to  avoid  the  heart-muscle.  One 
patient  perished  from  a  neglect  of  this  precaution.  In  two  other 
cases  of  this  accident  the  patients  recovered.  The  pericardium 
may  be  pushed  back  by  the  trocar,  and  for  this  reason  the  aspir- 
ating needle  is  the  preferable  instrument,  although  it  possesses 
the  disadvantage  that  its  sharp  point  may  injure  the  heart.  It 
has  been  proposed  to  make  an  incision  through  the  intercostal 
space  in  order  to  avoid  this  accident.  This,  however,  is  scarcely 
necessary.  An  exploratory  puncture  with  a  hypodermic  needle 
should  always  precede  the  paracentesis  in  order  to  avoid  error. 

Aran,  following  Laennec's  advice,  injected  tincture  of  iodine 
into  the  pericardium  after  paracentesis.  Linhart  very  justly 
condemns  this  procedure.  Washing  out  the  pericardium  with 
weak  solutions/of  salicylic  acid,  resorcin,  etc.,  is  devoid  of  danger, 
and  may  be  of  advantage. 

Incision  of  the  pericardium  may  be  practised  for  tubercular 
pericarditis.  Rosenstein's  incision  above  alluded  to  may  be  fol- 
lowed. The  skin,  fascia,  muscles,  and  endothoracic  fascia  are 
successively  divided  until  the  pericardium  is  reached.  The  latter 
is  then  seized  and  drawn  out  of  the  wound  and  fixed  to  the  edges 
of  the  latter  with  two  sutures  (Gussenbauer).  The  pericardium 
is  then  opened  with  a  narrow  knife  or  pointed  scissors,  the  inci- 
sion being  subsequently  enlarged,  if  necessary,  by  the  probe- 
pointed  bistoury.  The  opening  in  the  pericardium  need  not  be 
larger  than  the  drainage-tube  which  it  is  proposed  to  employ. 


TUBERCULOSIS  OF  THE  SUPERFICIAL  GLANDS. 


By  De  FOREST  WILLARD,  M.D., 

PHILADELPHIA. 


I  hesitate  to  speak  before  so  skilled  an  audience  upon  a 
subject  concerning  which  but  little  of  novelty  can  be  presented, 
yet  the  commands  of  your  Committee  always  secure  obedience, 
and  while  there  is  little  new  to  offer  in  regard  to  the  treatment, 
yet  a  few  points  in  the  pathology  of  the  condition  may  assist 
us  both  in  prognosis  and  treatment.  I  certainly  do  not  propose 
to  weary  you  by  touching  upon  more  than  a  very  small  portion 
of  the  multiple  manifestations  exhibited  by  tuberculous  and 
scrofulous  glands. 

Tuberculosis  of  the  superficial  glands,  occurring,  as  it  does, 
from  infancy  well  on  to  advanced  age,  is  a  sufficiently  common 
condition  to  merit  the  attention  of  every  surgeon. 

The  seat  of  the  tubercular  invasion  is  influenced  largely  by 
injuries  and  abrasions,  as  is  evidenced  by  the  fact  that  although 
the  lymph-nodes  are  situated  in  large  numbers  in  the  groin  and 
lower  limbs,  yet  the  less  degree  of  exposure  of  the  legs  to 
sources  of  infection  prevents  the  ingress  of  bacilli  and  explains 
the  comparative  infrequency  of  tumors  of  this  character  in  the 
lower  extremities. 

The  hand,  being  in  active  use,  is  largely  exposed  to  infection, 
but  to  a  certain  extent  it  is  protected  by  its  hard,  horny  epithe- 
lium. The  face  and  neck,  however,  are  largely  supplied  with 
blood  and  are  liable  to  scratches,  eczema,  slight  wounds  of  the 
mucous  membrane,  catarrhal  inflammations,  etc.,  which  make 
fertile  infection  openings  for  the  entrance  of  bacilli.  I  have 
seen  repeated  instances  of  inoculation  from  minor  wounds  upon 
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the  face,  fingers,  etc.,  from  handling  tubercular  patients,  or  using 
infected  clothing.  Infection  has  taken  place  also  from  skin- 
grafting  when  the  integument  has  been  taken  from  tubercular 
subjects.  Surgeons  are  largely  to  blame  for  the  ignorance  of 
patients  upon  the  dangers  of  local  tuberculosis. 

These  slight  areas  seem  more  prone  to  infective  entrance  than 
larger  wounds.  This  is  possibly  due  to  the  fact  that  in  the  latter 
case  more  vigorous  tissue-changes  are  aroused  which  repel  inva- 
sion. Germs  having  once  gained  admission  resistance  is  vigor- 
ous or  feeble  according  to  the  condition  of  the  receiving  indi- 
vidual. 

The  first  station  of  arrest  is  ordinarily  not  in  the  skin,  but  in 
the  lymph-nodes,  which,  if  properly  fortified  by  vigorous  nor- 
mal cells,  may  be  able  successfully  to  encounter  and  overcome 
the  invading  foe. 

Success  will  depend  largely,  not  only  upon  the  present  con- 
dition of  the  individual,  but  upon  the  history  of  the  case,  both 
post-  and  pre-natal.  Cells  having  their  origin  in  strong  and 
healthful  ancestry,  and  which  have  not  been  weakened  by  per- 
sonal excess  in  any  form,  will  be  able  to  meet  this  trespasser 
with  far  greater  repelling  power  than  those  which  are  exhausted 
by  vicious,  depraved,  or  even  injurious  influences,  or  that  have 
been  originally  but  half  supplied  with  resistive  force.  Tempo- 
rary enfeeblement  of  cell-force  by  sickness  or  by  traumatism  is 
also  common. 

Tubercular  micro-organisms  having  secured  admission  to  a 
lymphatic  gland,  the  phagocytic  and  other  defenders  at  once 
hurry  to  the  scene,  and  the  invading  bacilli  may  be  overpowered, 
as  frequently  happens,  at  the  first  station  ;  again,  these  agents 
may  retard  the  effect  of  the  evil,  may  disintegrate  the  microbes 
and  their  ptomaines,  and  limit  the  process  to  a  small  area. 
Failing,  or  partially  failing,  in  this,  karyokinetic  action  continues, 
and  from  the  proliferating  tissue  cells  epithelioid  (platycytes)  and 
giant  cells  (macrocytes)  make  their  appearance  and  a  defense 
wall  is  built  up  to  prevent  the  spread  of  disease.  Cell  necrosis 
will  be  followed  by  caseation  and  encapsulation.  Resistance 
being  ineffectual,  or  from  other  causes,  as  staphylococcus  infec- 
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tion,  suppuration  may  follow  with  infiltration  of  the  surrounding 
connective  tissue  as  an  ultimate  result. 

At  times  the  primary  glands  fail  to  arrest  the  infection ;  or  a 
larger  number  of  invading  bacilli  may  rush  past  this  filtration 
station  and  reach  the  succeeding  one,  and  thus  a  long  series  of 
glands  may  be  involved.  The  route  taken  will  depend,  of 
course,  upon  the  direction  of  the  lymph-current.  In  the  neck, 
it  may  be  along  the  superficial  glands  or  in  the  deeper  ones,  as 
is  demonstrated  in  the  admirable  diagram  shown  us  last  year 
by  the  careful  study  of  Dr.  Gerrish.  This  diagram  indicates 
how  infection  received  from  the  brow,  eyelids,  or  outer  cheek 
would  be  first  arrested  in  the  glands  of  the  parotid  regions ; 
while  infection  from  the  frontal,  nasal,  and  deep  buccal  regions 
would  be  carried  to  the  submaxillary  glands,  and  thence  to  both 
superficial  and  deep  cervical. 

Infection  from  the  deep  tissue  of  the  cheek,  or  the  upper  jaw, 
or  nasal  cavity,  or  along  the  roof  or  floor  of  the  mouth  or 
tongue  would  be  carried  to  the  internal  maxillary,  and  thence 
to  the  deep  cervical  glands.  These  deep  glands  would  also 
receive  infection  from  the  pharynx,  the  larynx,  trachea,  etc., 
and  through  their  connections  reach  the  superficial  mediastinal 
and  axillary  glands.  This  work  of  Dr.  Gerrish  is  well  worthy 
of  deep  study.  It  will  be  found  in  the  last  volume  of  our 
Transactions,  and  will  abundantly  repay  close  study. 

In  the  groins  most  of  the  glands  are  superficial,  but  the  deep 
glands  are  also  found  involved  in  a  considerable  number  of 
cases.  It»  is  possible  that  in  some  of  the  infections  of  the 
lymph-glands  of  the  groin  from  syphilitic  sores  there  may  also 
have  been  a  tubercular  element ;  or  the  resisting  power  of  these 
glands  may  have  been  interfered  with  by  the  presence  of  tuber- 
cular bacilli.  The  clinical  facts  would  seem  to  favor  the  idea 
that  the  bacteria  of  syphilis  and  tuberculosis  are  not  antagonis- 
tic. A  tubercularly  disposed  individual,  however,  is  certainly 
more  likely  to  succumb  to  the  contact  of  any  form  of  infection. 

In  the  axillary  region  the  deep  cervical  glands  are  connected 
not  only  with  the  subclavian,  but  with  the  axillary  proper,  the 
pectoral,  and  subscapular. 
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One  method  of  filtration  or  arrest  is  undoubtedly  produced  by- 
blocking  of  the  lymphatic  spaces  by  inflammatory  processes. 
Occasionally  several  foci  of  the  disease  may  be  found  in  the 
same  gland ;  but  it  is  rarely  that  infection  travels  immediately 
outside  the  gland  into  the  connective  tissue,  and  still  more  rare 
that  it  travels  in  the  opposite  direction  to  the  lymphatic  stream  j 
in  the  latter  case  the  non-motile  bacilli  must  be  carried  in  the 
grasp  of  the  amoeboid  cells. 

Sometimes  the  superficial  and  deep  glands  of  the  neck  may 
be  simultaneously  infected,  the  direction  of  the  infection  vary- 
ing with  the  site  of  the  source. 

When  the  lymphatics  fail  in  their  resistive  power,  the  infec- 
tion reaches  the  general  circulation  and  produces  miliary  tuber- 
culosis, or  disease  of  a  distant  organ.  The  progress  of  the  in- 
fection is  often,  therefore,  exceedingly  slow  ;  sometimes  months 
being  consumned,  and  even  years  occasionally.  Caseous  foci 
derive  their  virulence  not  from  bacilli,  but  from  spores,  and 
these,  though  latent,  may  retain  their  power  of  infection  in- 
definitely. 

Secondary  infection  with  pyogenic  micro-organisms  occasion, 
ally  acts  effectively  as  a  destroyer  of  all  tubercular  bacilli,  and 
rids  the  system  of  the  invader. 

I  have  frequently  seen  tuberculosis  of  other  points  of  the 
body  following  lymphatic  infection  of  the  neck,  but  have  never 
seen  cervical  lymphadenitis  as  an  effect  of  tuberculosis  of  the 
lungs. 

Suggestions  in  Diagnosis.  Syphilitic  infection  of  the  glands 
of  the  neck  and  of  the  axillae  should  disclose  a  primary  infec- 
tion sore,  either  upon  the  finger,  or  face,  or  in  the  mouth  ;  while 
in  secondary  and  tertiary  manifestations  other  indications  would 
be  present.  Syphilitic  infection  usually  involves  but  a  single 
gland,  not  a  chain. 

Simple  adenitis  and  acute  suppurative  adenitis  are  distin- 
guished by  the  rapid  progress  together  with  the  presence  of  a 
traumatic  cause  for  infection,  or  of  some  septic  cause,  as  scar- 
latina, etc. 

Enlargement  of  the  cervical,   the  axillary,  or  the   inguinal 
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glands  in  sarcoma  is  rarely  primary,  and  the  initial  lesion  should 
be  investigated. 

Sarcoma  when  it  occurs  primarily  in  these  glands  is  usually 
single,  but  occasionally  gives  rise  to  error  in  diagnosis.  In  the 
early  stages  diagnosis  may  be  difficult ;  but  in  the  later  stages 
its  characteristics  are  more  marked.  Sarcoma  is  of  greater 
size,  and  rarely  suppurates,  and  it  never  contains  the  cheesy 
material  of  tuberculosis.  It  grows  rapidly  and  involves  the 
surrounding  tissues.     Secondary  lympho-sarcoma  is  rare. 

Benign  tumors  of  the  glands,  adenomata,  are  single,  not  mul- 
tiple. Lipomata  are  single,  and  in  the  initial  stages  are  liable 
to  be  confounded  with  glands. 

Pseudo-leukaemia  can  be  diagnosed  from  the  fact  that  the 
glands  in  the  other  parts  of  the  body  are  similarly  affected,  and 
the  tissue  does  not  caseate.  Search  for  bacilli  may  or  may  not 
be  successful. 

Lymphadenoma  is  accompanied  by  enlargement  of  the  spleen 
and  increase  in  the  number  of  white  corpuscles. 

In  nearly  all  these  conditions  bacteriological  investigations 
are  most  helpful. 

Prognosis.  Is  tubercular  infection  of  the  glands  a  constant 
menace  to  the  constitution  ?  Emphatically,  yes  !  Thorough 
investigation  has  shown  clearly  the  danger  of  infection,  and 
constant  watchfulness  on  the  part  of  the  guarding  cells  is  the 
only  hope  of  escape.  The  resistive  power  of  the  individual  fail- 
ing from  any  cause,  even  temporarily,  may  be  followed  by  rapid 
dissemination  of  tubercle,  and  the  only  safe  course  is  removal ; 
even  if  all  the  foci  are  not  extirpated,  the  number  of  invaders 
will  be  diminished  and  the  hopes  of  escape  greatly  improved. 
As  already  stated,  suppuration  may  destroy  the  bacilli  and 
spontaneous  cure  take  place;  but  this  is  a  slow  and  tedious  pro- 
cess, and  is  not  free  from  danger  to  life,  especially  if  a  large 
number  of  glands  are  involved. 

In  simple  strumous  hyperplasia  in  children,  delay  may  some- 
times be  allowable  to  permit  of  constitutional  and  hygienic 
treatment,  but  the  disease  should  be  carefully  watched.  While 
every  surgeon  has  seen  many  cases  of  old,  suppurative,  scrofu- 
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lous  glands  finally  recover,  yet  few  will  feel  that  the  course  pur- 
sued was  a  desirable  one. 

Operation.  If  the  case  is  seen  early,  and  there  are  but  few 
glands  involved,  the  operation  for  removal  is  comparatively  a 
simple  one;  although  the  surgeon  should  not  be  content  until 
he  has  taken  away  every  gland  which  is  at  all  indurated. 

I  do  not  believe,  however,  that  it  is  advisable  at  a  primary 
operation,  when  only  one  or  two  glands  are  involved,  to  lay  open 
the  neck  to  its  entire  extent  for  the  removal  of  non-indurated 
lymph-nodes,  as  is  sometimes  advised,  since  the  tubercular  ele- 
ment may  have  been  arrested  in  the  primary  gland.  It  is  quite 
possible,  if  the  case  is  kept  under  inspection,  to  do  a  second 
operation  in  abundant  time  to  prevent  systemic  infection. 

Every  experienced  surgeon  recognizes  the  fact  that  when  he 
enters  upon  the  operation  for  the  removal  of  tubercular  glands 
from  the  neck  he  is  to  be  prepared  for  one  of  the  most  serious 
procedures.  The  most  careful  preliminary  examination  fails 
to  reveal  the  deep  glands  which  have  become  implicated,  and 
before  the  extirpation  is  completed  most  important  structures 
may  be  encountered.  In  many  cases  the  jugular  veins  have 
been  injured  ;  the  carotid,  vertebral,  and  subclavian  arteries  are 
often  exposed  to  view ;  the  pneumogastric,  phrenic,  and  spinal 
accessory  nerves  may  be  uncovered,  and  when  the  infiltrated 
glands  deep  beneath  the  sternum  and  clavicle  are  reached  even 
the  innominate  may  be  close  at  hand. 

To  follow  out  the  plan  proposed  by  some  surgeons  for  the 
removal  of  glands  by  small  separate  incisions  seems  to  be  ex- 
ceedingly unwise.  Full  exposure  is  important  for  safety  and 
thoroughness,  and  division  and  laying  aside  of  the  sterno- 
mastoid  is  sometimes  necessary.  When  suppuration  has  oc- 
curred and  the  glands  have  become  adherent  to  the  skin,  it  is 
better  to  remove  the  superincumbent  tissues  by  an  elliptical 
incision  and  to  excise  the  surrounding  tissues  with  the  greatest 
care. 

The  line  of  cleavage  should  be  followed  when  the  adjacent 
tissues  are  not  implicated,  and  in  the  deep  parts  it  often  becomes 
all  important. 
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It  is  sometimes  difficult  to  know  exactly  when  the  capsule 
has  been  reached,  and  it  is  of  the  utmost  importance  to  avoid 
the  dispersion  of  tuberculous  elements  either  of  the  cheesy  mass 
or  of  broken-down  tissue  among  the  healthy  structures.  I  have 
had  the  unpleasant  experience  after  clean  removal  of  superficial 
tissues  and  glands,  and  after  taking  away  a  large  number  of 
caseating  ones,  to  find  a  distant,  deep  gland  soft  and  suppurat- 
ing, and  to  have  the  contents  unexpectedly  discharge  themselves 
in  the  wound.  This  is  always  dangerous,  even  if  immediate  dis- 
infection is  practised,  and  the  result  will  frequently  be  that  the 
wound  will  fail  to  unite,  or  will  show  at  the  second  or  third 
dressing  unmistakable  evidences  of  tubercular  infection  and  with 
cedematous  granulations. 

Gentle  manipulations  and  the  use  of  a  blunt  dissector  and  a 
blunt  pair  of  scissors  to  sever  the  adhesions  will,  with  care, 
enable  the  deep  glands  to  be  shelled  out  in  a  chain  one  by  one. 
Unfortunately,  the  surgeon  on  many  occasions  does  not  see  the 
case  until  the  connective  tissue  surrounding  the  glands  has  be- 
come infiltrated  and  thickened,  so  that  gland,  capsule,  and  con- 
nective tissue  are  a  solid  mass.  To  remove  the  last  cell  of  such 
a  mass  when  it  surrounds  the  great  cervical  vessels  is  impossible. 
Patient  attempts,  however,  should  be  made  to  the  extreme  limit 
of  safety,  and  as  regards  the  superficial  tissues  a  most  thorough 
excision  is  requisite. 

Great  care  should  be  used  not  to  tear  off  short  branches  from 
the  jugular  veins,  nor  to  nick  openings  in  their  sides.  In  case 
of  such  an  accident  the  in-rush  of  air  is  a  dangerous  element. 
This  danger  is  increased  by  the  fact  that  the  indurated  walls 
may  so  splint  and  stiffen  the  vein  as  to  produce  an  open  mouth. 
Death  has  resulted  from  even  slight  puncture.  When  such 
opening  occurs,  the  quickest  haemostat  is  the  finger  of  the  oper- 
ator, which  should  at  once  close  the  aperture  and  then  compress 
the  carotid  artery  against  the  tubercle  of  the  transverse  process 
of  the  sixth  vertebra.  Ligation  of  the  vein,  or  lateral  suturing 
should  follow.  Packing  will,  of  course,  in  the  majority  of  cases 
prevent  hemorrhage  from  the  minor  veins,  but  ligation  is  the 
safer  method.     The  plan  sometimes  suggested  of  keeping  the 
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wound  filled  with  water  to  prevent  the  entrance  of  air  is  not 
nearly  as  effective  as  finger-pressure.  With  pressure  on  the 
proximal  end  of  the  vein  the  blood  from  the  distal  end  will  keep 
the  wound  well  filled.  Pressure  should  be  continued  until  the 
vessel  has  been  secured.  Artificial  respiration  may  be  practised 
to  prevent  immediate  collapse,  and  electricity  may  be  employed 
if  available.  The  results  of  lateral  suturing  in  large  veins  have 
proven  most  satisfactory  in  my  hands,  and  have  never  been 
followed  by  secondary  hemorrhage. 

Injuries  to  the  pneumogastric  nerve  and  the  descendens  noni 
or  phrenic  are  rare,  but  lifting  them  even  from  their  bed  is 
likely  to  be  followed  by  more  or  less  serious  interference  with 
the  diaphragm,  and  in  all  operations  about  the  neck  this  is  an 
element  that  should  not  be  overlooked.  Dyspnoea  and  conges- 
tion of  the  lungs  are  more  common  after  neck  operations  than 
after  surgical  interference  with  other  parts  of  the  body.  This 
is  largely  due  to  the  disturbance  of  these  great  nerves. 

Serious  injury  to  the  pneumogastric,  which  injury,  of  course, 
would  be  only  upon  one  side,  would  not  necessarily  be  fatal,  yet 
would  be  a  most  serious  complication  and  would  probably  be 
followed  by  broncho-pneumonia,  oedema,  or  other  lung  trouble. 

The  question  of  injuries  to  the  pneumogastric  and  phrenic 
was  most  ably  treated  at  our  meeting  last  year  by  our  fellow- 
member,  Dr.  Park  (Transactions,  1895).  It  is  strange  that  the 
immediate  results  of  injury  to  these  nerves  are  not  more  serious, 
as  diaphragmatic  failure  even  in  half  of  its  area  is  most  danger- 
ous. In  Park's  list  of  pneumogastric  injuries,  eleven  out  of 
thirteen  died.  If  any  of  the  important  nerves  are  divided  they 
should  be  immediately  sutured  with  fine  silk  or  chromicized 
gut,  the  opposite  nerve  being  relied  upon  to  maintain  the  func- 
tions until  union  has  taken  place. 

Injury  to  the  brachial  plexus  may  result  if  the  operator  does 
not  keep  within  the  inflammatory  capsule ;  but  if  he  contents 
himself  with  shelling  out  the  deep  nodes,  such  an  accident  need 
not  occur.  If  accidentally  injured  the  divided  nerve  should  be 
sutured. 

Injury  to  the  recurrent  laryngeal,  even  though  it  be  subse- 
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quently  sutured,  is  a  serious  accident,  as  its  division  is  liable  to 
produce  oedema  of  the  vocal  cords,  loss  of  voice,  and  death. 

Wounding  of  the  superior  laryngeals  is  not  probable,  as  the 
glands  rarely  lie  in  this  region,  but  injury  would  be  very  likely 
to  be  followed  by  anaesthesia  of  the  larynx  and  by  inhalation 
pneumonia. 

Avoidance  of  the  facial  is  difficult  when  the  upper  glands  are 
involved,  and  its  division,  though  it  be  sutured,  is  followed  by 
most  annoying  paralysis. 

Indurated  glands  are  found  frequently  behind  the  sterno- 
cleido  mastoid,  and  they  push  so  extensively  in  that  direction 
that  the  spinal  accessory  and  its  branches  are  often  encountered. 
,  If  divided,  the  nerves  should  be  sutured  so  as  to  prevent  subse- 
quent paralysis  of  the  sterno-mastoid  and  trapezius. 

When  the  connective-tissue  infiltration  is  great  and  the  sinu- 
ses abundant,  a  complete  excision  is  impossible  where  deep 
tissues  are  involved.  Excision  of  the  superficial  tracks  is  most 
serviceable,  the  deeper  ones  being  treated  by  free  curetting. 
Tubular  drainage  followed  by  gauze  packing  is  helpful.  Slug- 
gish granulations  are  best  stimulated  by  iodine  or  by  a  powder 
consisting  of  equal  parts  of  protonuclein  and  aristol. 

I  am  not  as  yet  prepared  to  indorse  the  plan  of  cooking  all  the 
remaining  bacilli  with  boiling  water,  or  by  boiling  water  in  situ 
with  the  cautery.     Surrounding  structures  are  too  important. 

My  personal  plan  is  to  close  a  sterile  neck-wound  without 
drainage  where  the  glands  have  not  suppurated  and  when  no 
caseous  gland  has  been  ruptured.  When  dangerous  material, 
however,  has  escaped  upon  the  fresh  wound,  I  am  apt  to  drain 
with  either  rubber-tubing  or  iodoform-gauze  until  the  first  or 
second  dressing.  Drainage  may  also  be  required  where  large 
masses  have  been  removed  directly  above  the  clavicle,  leaving, 
when  the  skin  is  brought  together,  a  large  cavity  between  the 
trapezius  and  clavicle,  into  the  depth  of  which  the  skin  refuses 
to  fall.  Such  an  open  space  is  dangerous  as  regards  infection. 
When  union  of  the  skin  with  the  deep  tissues  has  been  assured 
the  tube  should  be  removed.  The  pad  must  be  accurately  ap- 
plied and  a  voluminous  dressing  super-imposed. 
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In  all  cases  following  operation  upon  the  neck  a  thick  sterile 
dressing  is  advisable,  and  it  should  be  covered  with  many  turns 
of  muslin  bandage,  thus  making  a  most  effective  splint,  and 
holding  the  head  well  in  position.  This  can  also  be  accom- 
plished by  a  few  turns  of  plaster-of-Paris  bandage,  but  the  latter 
is  not  as  comfortable  for  the  patient  as  the  other  form.  In  cases 
where  the  incision  extends  upward  to  the  mastoid,  and  there  is 
danger  of  infection  at  the  upper  end  of  the  wound,  the  extremity 
should  be  closed  with  aristol  and  collodion,  especially  when  it 
is  not  advisable  to  cover  the  whole  head  with  a  bandage. 

In  the  axilla  great  care  must  be  taken  to  preserve  the  integ- 
rity of  the  nerves  and  veins.  The  glands  should  be  enucleated 
very  much  as  in  cases  of  carcinoma. 

In  the  removal  of  glands  at  the  elbow,  the  veins  should  be 
especially  avoided. 

In  the  wrist  and  hand  care  should  be  exercised  to  leave  the 
tendons,  as  well  as  the  vessels,  untouched,  provided  the  opera- 
tion has  been  undertaken  early.  In  a  recent  hand  case,  although 
the  disease  had  existed  for  many  months,  I  was  able  to  remove 
all  diseased  tissue  without  injury  to  the  deeper  structures. 

In  the  groin  many  difficulties  will  be  encountered,  as  not  in- 
frequently the  glands  are  deep  about  the  femoral  vessels  and 
extend  within  the  pelvis  along  the  line  of  the  external  iliac. 
In  old  cases,  where  great  infiltration  has  occurred,  there  will 
sometimes  be  uncertainty  as  to  diagnosis,  as  a  primary  syphilitic 
lesion  will  have  disappeared  and  only  the  statement  of  the  pa- 
tient can  be  taken. 

Occasionally  scattered  glands  in  other  parts  of  the  body  may 
be  found  infected  with  tubercular  material ;  these  should  be 
treated  by  excision.  Only  recently  I  saw  upon  a  buttock  a 
focus  which  had  been  discharging  continuously  for  several  years, 
and  had  given  more  or  less  trouble  for  ten  years,  and  yet  nature 
had  so  walled  off  the  disease  with  a  thick  envelope  that  systemic 
infection  had  not  taken  place.  No  wonder  that  we  formerly 
called  this  a  "  pyogenic  membrane."  Such  hardened  membrane 
should  not  be  curetted,  but  should  be  thoroughly  excised  with 
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knife  and  scissors  and  the  parts  brought  together  and  united 
with  sutures  to  secure  primary  union. 

When  the  disease  recurs  after  operation,  a  second  and  even 
a  third  or  fourth  attempt  should  be  made,  since  even  after  mul- 
tiple efforts  success  has  been  obtained. 

Numbers  of  cases  refuse  operation  ;  these  should  be  informed 
of  the  risks  they  are  assuming.  They  should  also  be  notified 
that  the  plan  of  incision  and  curetting  will  necessarily  be  a  pro- 
longed and  tedious  method  of  cure. 

In  cases  of  suppuration  which  refuse  excision,  evacuation 
and  curetting  should  be  performed.  This  may  sometimes  be 
done  under  a  spray  of  ethyl  chloride,  or  with  hypodermic  pres- 
sure-anaesthesia. By  this  method  of  removal  of  as  much  dis- 
eased tissue  as  possible,  cure  will  be  hastened.  The  wound 
should  be  packed  with  gauze  and  iodoform  oil  (sterilized),  or 
tincture  of  iodine,  aristol,  carbolic  acid,  camphor  naphthol,  cam- 
phorated carbolic  acid,  chloride  of  zinc,  acetanilide  etc.,  so  that 
it  will  heal  from  the  bottom. 

It  should  not  be  forgotten  that  the  use  of  camphor  naphthol 
has  been  followed  by  intoxication  and  even  by  epileptiform 
seizures. 

Necessarily,  cicatrization  leaves  a  considerable  scar,  while  the 
scar  made  by  the  operation  of  clean  excision  is  a  narrow  one, 
if  the  wound  does  not  become  infected. 

I  am  each  year  more  and  more  satisfied  with  the  use  of  iodine 
both  locally  and  internally.  Lugol's  solution  has  been  a  favor- 
ite internal  remedy  for  many  years,  and  it  is  still  both  clinically 
and  theoretically  useful.  Locally,  iodine  has  a  marked  inhibi- 
tive  action  upon  the  growth  of  bacilli,  and  is  most  stimulating 
to  the  growth  of  healthy  granulations.  When  the  tincture  of 
•  iodine  is  injected  into  sinuses  it  may  give  pain,  but  this  is  fol- 
lowed by  healthy  action. 

I  am  at  present  having  some  bacteriological  experiments 
made  in  regard  to  the  effect  of  iodine  upon  the  tubercle  bacillus. 

Sternberg  found  that  an  aqueous  solution  of  iodine  of  the 
strength  of  1-5000  was  fatal  to  the  micrococci  of  pus  in  ten 
hours. 
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Koch  also  found  that  iodine  water  was  fatal  to  anthrax ;  but 
the  same  was  not  true  when  treated  in  alcoholic  solution  of  iodine. 

Fisher  states  that  twenty  hours'  contact  with  1-500  iodine 
solution  did  not  destroy  the  tubercle  bacillus  in  sputum. 

The  opinion  of  most  surgeons  in  regard  to  the  value  of  iodo- 
form seems  to  be  based  upon  the  theory  that  it  is  the  liberated 
iodine  which  is  the  advantageous  element,  and  I  prefer  to  use 
the  original  drug,  which  is  certainly  much  more  pleasant  than 
its  substitute. 

Locally  I  have  found  no  advantage  from  the  intraglandular 
injection  of  iodoform  or  chloride  of  zinc ;  in  fact,  I  think  that 
suppuration  has  been  hastened  thereby,  even  though  inserted 
thoroughly  aseptically.  Iodoform  may  be  driven  into  the  tissues 
by  cataphoresis,  or  guaiacol,  iodoform,  or  iodine  may  be  used 
locally. 

In  cases  which  refuse  operation  much  can  be  gained  by  the 
prolonged  use  of  arsenic,  iron,  cod-liver  oil,  potassium  iodide, 
guaiacol,  creosote,  and  other  remedies.  Constitutional  meas- 
ures, particularly  securing  good  air,  food,  and  general  hygienic 
conditions,  are  all  important  in  both  operative  and  non-opera- 
tive cases. 

All  of  us  are  familiar  with  the  huge  scars  of  the  neck  which 
have  come  from  extensive  abscesses  and  old  scrofulous  ulcers. 
Cure  is  sometimes  thus  effected  by  extensive  suppuration.  I 
have  recently  had  a  case  who  bore  such  scars  for  many  years 
and  yet  finally  died  of  tubercular  meningitis. 

These  are  the  cases  that  have  seemed  most  hopeless,  yet  have 
sometimes  marvellously  recovered.  I  think,  however,  that  we 
are  prone  to  remember  the  ones  that  have  recovered,  and  that 
we  forget  those  that  have  grown  worse  or  have  died. 

I  have  during  thirty  years  tried  every  known  plan  of  medical, 
surgical  and  palliative  treatment  upon  these  glandular  cases,  and 
have  also  operated  largely  upon  them.  I  have,  of  course,  had 
many  recurrences  after  operation,  but  I  am  satisfied  that  the 
cases  not  subjected  to  operation  have  become  tubercular,  or 
have  died  in  far  larger  proportion  than  the  same  number  from 
whom  the  glands  have  been  removed. 
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Sero-therapy,  as  applied  to  the  treatment  of  tuberculosis  of 
the  glands,  is  now  attracting  considerable  attention  in  common 
with  other  antitoxic  agents.  While,  from  experimentation  in 
this  direction  and  from  examination  of  the  literature,  I  con- 
sider this  method  a  hopeful  and  promising  one,  yet  it  is  still  in 
its  experimental  stage,  and  will  require  years  of  testing  before 
we  can  arrive  at  its  true  therapeutic  value. 

Antiphthisin  I  have  used  in  a  number  of  cases,  both  hypo- 
dermatically  and  by  the  rectum,  but  I  cannot  say  that  the  re- 
sults have  been  other  than  negative.  The  elimination  of  tox- 
albumins  from  this  product  and  the  retention  only  of  the 
sozalbumins  is  certainly  in  the  right  direction,  and  I  have  ex- 
perienced from  it  no  injurious  effects  such  as  happened  in  my 
hands  during  the  use  of  tuberculin. 

The  use  of  asepticon  and  anti-tuberculous  serum  is  still  under 
experimentation. 

Nuclein  and  protonuclein  I  have  employed  locally  chiefly. 
The  local  use  of  these  preparations  certainly  tends  to  favor 
healthy  granulations,  and  by  increasing  the  vitality  of  the  parts 
help  is  given  to  the  normal  resistance  of  the  tissues  against  the 
growth  of  the  tubercle  bacilli.  A  mixture  of  thymol-iodide  or 
aristol  and  protonuclein  is  of  great  use  in  all  sluggish  granula- 
tions. The  addition  of  thymol-iodide  is  necessary  to  prevent 
odor,  as  protonuclein  has  evidently  but  feeble  antiseptic  power, 
and  is  useful  only  to  stimulate  cell  growth.  My  results  from 
this  mixture  have  been  most  gratifying. 

Conclusions,  i.  Tubercular  infection  of  superficial  glands 
usually  occurs  from  insignificant  wounds,  and  is  most  common 
in  the  lymph-nodes  of  the  neck. 

2.  Infected  glands  are  a  constant  menace  to  the  system,  and 
should  be  removed. 

3.  Great  caution  is  necessary  in  operating  on  the  deeper 
structures  to  prevent  injury  of  vessels  or  nerves. 

4.  Excision  should  be  thorough,  and  repeated  operations,  if 
required,  are  advisable. 

5.  Improved  hygiene,  air,  and  food  are  essential  in  both 
operative  and  non-operative  cases. 


DISCUSSION   OF  THE   SURGICAL  TREATMENT   OF 
TUBERCULOSIS. 


By  J.  McFADDEN  GASTON,  M.D., 
ATLANTA,  GA. 


Mr.  President  :  The  Fellows  whose  papers  upon  tuberculosis  have 
been  read  have  proceeded  upon  the  same  principle  with  those  who 
sustain  the  credibility  of  the  Bible  by  taking  for  granted  the  inspiration 
of  the  authors  of  the  Scriptures.  They  proceed  upon  the  supposition 
that  the  diagnosis  of  tuberculosis  is  recognized  as  clearly  made  out, 
without  any  further  elucidation  on  their  part.  But  I  would  commend 
to  them  the  injunction  set  forth  in  Mrs.  Sedgwick's  Cook  Book  in  the 
directions  for  dressing  a  hare,  to  first  catch  the  hare  ;  and  suggest  that 
any  consideration  of  the  pathology  and  treatment  of  tuberculosis  pre- 
supposes the  data  for  a  clear  diagnosis.  It  appears  to  me  that  there 
has  not  been  sufficient  attention  given  to  the  special  characteristics  by 
which  tuberc^osis  is  known  ;  and  with  the  advances  in  bacteriology 
it  was  to  be  expected  that  something  definite  would  have  been  brought 
out  in  regard  to  the  causative  element.  But  as  far  as  my  recollection 
goes  of  the  points  insisted  on  in  the  several  papers,  there  has  been  no 
record  of  the  means  of  distinguishing  cases  of  tuberculosis  from  other 
similar  processes  involving  the  same  structures.  Only  in  one  of  the 
papers  was  there  a  distinct  reference  to  the  increase  of  temperature 
connected  with  the  tuberculous  development,  and  it  is  a  well-known 
fact  that  miliary  tubercle  is  attended  with  rise  of  temperature  as  well 
as  other  tubercular  developments.  It  is  evident  that  the  writers  of  the 
papers  have  taken  it  for  granted  that  the  Fellows  of  this  Association 
are  familiar  with  the  indications  which  point  to  tubercular  processes, 
and  have  therefore  ignored  to  a  large  extent  any  details  calculated  to 
impress  the  distinguishing  features  of  this  disease.  But  we  are  all  here 
to  learn,  and  I  had  hoped  to  get  instruction  of  a  more  definite  kind 
as  to  the  mode  of  diagnosticating  cases  of  tuberculosis. 

The  term  tuberculosis  is  applied  to  that  condition  which  appertains 
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to  tubercle ;  and  this  was  originally  associated  with  the  Latin  word 
tuberculum,  signifying  a  little  lump.  We  do  not  now  apply  the  term 
tubercle  to  a  particular  form  or  shape  of  matter,  as  it  conveys  the  dis- 
tinct impression  of  a  special  structure  based  upon  the  presence  of  a 
distinct  micro-organism. 

Some  fifteen  years  ago  Robert  Koch  claimed  the  discovery  of  a 
specific  bacillus  in  tuberculous  structures  and  in  the  sputa  of  those 
affected  with  phthisis.  This  organism  is  described  as  a  slender,  rod- 
shaped,  motionless  bacillus,  which  equals  in  length  one-fourth  to  the 
entire  breadth  of  a  red  blood-corpuscle.  The  presence  of  this  tubercle 
bacillus  is  recognized  as  the  special  characteristic  of  the  state  or  con- 
dition known  as  tuberculosis.  While  their  existence  has  been  pointed 
out  in  cases  not  developing  the  ordinary  features  of  the  disease,  and 
hence  raising  some  question  as  to  the  etiological  influence  of  the 
tubercle  bacillus,  yet  the  generally  accepted  doctrine  is  that  it  pro- 
duces the  disease. 

To  discover  the  cause  of  tuberculosis  seemed  to  be  one  step  toward 
finding  a  remedy,  and  Koch  announced  at  the  first  General  Session 
of  the  Tenth  International  Congress  at  Berlin,  August  4,  1890,  that 
an  antidotal  power  was  manifested  by  an  agent  which  was  innocuous 
to  the  animal.  This  remedy  had  no  effect  when  introduced  into  the 
stomach,  but  was  injected  subcutaneously  with  good  effect,  after 
inducing  a  marked  rising  of  temperature  in  tubercular  patients. 

Koch  kept  the  composition  of  his  brown  fluid  a  secret  at  the  outset, 
and  this  served  to  intensify  the  interest  of  the  public  in  his  claims  to 
have  discovered  a  remedy  for  tuberculosis.  Much  excitement  resulted 
throughout  the  medical  world,  and  many  physicians  flocked  to  Berlin 
to  get  the  first  fruits  of  this  new  process  of  curing  the  disease. 

Nothing  since  the  dissemination  of  the  germ-theory  of  disease  and 
the  antiseptic  treatment  of  wounds  upon  the  principle  announced  by 
Sir  Joseph  Lister  has  taken  such  a  hold  upon  the  professional  public 
as  the  application  of  Koch's  views  in  the  treatment  of  tuberculosis. 
Even  after  the  advanced  school  of  bacteriologists  recognized  the 
fallacy  of  using  germicides  in  surgical  operations  upon  normal  struc- 
tures, and  it  was  demonstrated  that  instead  of  affording  protection 
to  the  tissues  the  so-called  antiseptic  surgery  proved  detrimental  to 
the  organism,  yet  upon  the  doctrines  of  Pasteur  that  attenuated  cul- 
ture of  certain  germs  gave  immunity  from  some  forms  of  disease,  the 
followers  of  Koch  have  continued  to  urge  forward  their  investigations 
until  very  recently. 
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So  much  for  the  gullibility  of  the  human  race  generally  and  the 
blind  faith  of  medical  men  in  a  name  or  a  dogma  which  has  the 
attraction  of  novelty,  such  as  ushered  in  Koch's  tuberculin. 

It  was  a  veritable  craze  which  pervaded  to  a  greater  or  less  extent 
the  medical  profession  of  the  world.  Whittaker  gives  a  list  of  over 
350  papers  written  immediately  prior  to  April  1,  189L,  upon  the 
treatment  proposed  by  Koch  in  the  journals  of  different  lands,  and 
the  wildest  enthusiasm  was  manifested  by  patients  and  physicians  in 
regard  to  the  blessing  which  had  been  conferred  upon  humanity  by 
the  supposed  remedy. 

To  illustrate  the  transition  of  medical  opinion  within  five  years,  the 
contribution  for  1891  to  Sajous's  Annual  of  the  Universal  Medical 
Sciences  upon  "Tuberculosis"  will  stand  forth  as  the  greatest  eulogy 
upon  Koch  and  his  proposed  measures,  while  the  contribution  for  the 
year  1895  on  tne  same  subject  makes  no  allusion  whatever  to  Koch 
and  his  methods. 

As  a  curative  measure  tuberculin  has  been  discarded  entirely  from 
practice,  and  the  only  place  left  for  it  is  to  serve  in  diagnosticating 
tuberculosis  in  cattle.  The  role  of  the  tubercle  bacillus  may  yet  how- 
ever prove  important  in  aiding  to  protect  the  human  family  from 
tuberculosis. 

The  presence  of  a  condition  recognized  as  the  tubercular  diathesis 
corresponds  in  some  respects  with  the  cachexia  of  carcinomatous 
tumors,  and  is  held  by  many  to  be  hereditary.  There  has  been  quite 
a  revolution  in  the  opinions  of  those  best  versed  in  the  pathology  of 
tuberculosis  as  to  the  transmission  of  this  disease  from  parent  to  child, 
and  also  in  regard  to  the  communicability  from  one  individual  to 
another  by  ordinary  contact  in  their  social  relation.  It  is  fair  to  con- 
clude that  an  abundance  of  caution  should  be  observed  in  putting 
restraints  upon  the  marriage  of  those  suffering  with  pulmonary  con- 
sumption, and  the  associations  of  those  laboring  under  this  disease 
should  be  limited  so  far  as  practicable. 

The  relations  of  the  tubercular  diathesis  to  its  local  manifestations 
are  so  intimate  that  doubt  may  be  raised  as  to  the  practicability  of 
eradicating  a  circumscribed  area  of  tubercular  degeneration  or  ulcera- 
tion without  general  treatment.  I  have  usually  resorted  to  constitu- 
tional along  with  local  measures  in  such  cases,  and  one  of  the  most 
useful  results  of  this  discussion  is  to  settle  this  point. 

In  my  surgical  clinic  at  the  Southern  Medical  College  I  have  had 
to  treat  quite  a  large  number  of  colored  patients  with  what  are  now 
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styled  tubercular  abscesses,  but  to  which  I  prefer  to  apply  the  old 
well  understood  term,  scrofulous.  I  understand  this  mode  of  classi- 
fication, in  claiming  that  things  are  simplified  by  including  all  under 
one  general  head  of  tuberculosis ;  yet  there  is  a  fundamental  differ- 
ence in  the  general  and  local  manifestations  of  scrofula  and  of  tuber- 
culosis. Just  as  we  have  characteristic  features  of  tuberculosis  when 
it  involves  separate  organs  and  structures  of  the  body,  or  is  distinctly 
circumscribed  or  diffused  in  the  form  of  miliary  tubercle,  so  the  modi- 
fication or  dyscrasia  which  marks  the  lymphatic  system  under  the 
designation  of  scrofula  is  so  distinct  from  other  disorders  as  to  war- 
rant the  continued  use  of  this  term.  It  is  to  those  cases  in  which 
glandular  indurations  about  the  neck  and  abscesses  in  different  regions 
of  the  body  occur  that  especial  attention  has  been  directed,  and  with 
the  use  of  Lugol's  solution  of  iodine  and  Stearns's  hgemoferrum  inter- 
nally and  appropriate  local  surgical  treatment  I  have  secured  satisfac- 
tory results. 

The  hygienic  and  prophylactic  devices  which  have  been  projected 
and  are  likely  to  be  adopted  for  protecting  mankind  from  receiving 
contamination  through  the  alimentary  canal  and  the  lungs  are  highly 
commendable.  It  is  true  that  there  must  exist  a  predisposition  to 
tuberculosis  for  the  development  of  the  tubercle  bacillus  in  the  or- 
ganism, but  the  history  of  exposure  on  the  part  of  many  not  so  pre- 
disposed, being  followed  by  the  appearance  of  disease,  warrants  all 
the  precautions  which  are  practicable  against  contact  with  the  tubercle 
bacillus. 

On  the  same  prudential  line  of  avoiding  the  appearance  of  evil  the 
elimination  of  foci  of  infection  should  be  accomplished  by  operative 
measures  as  promptly  as  possible.  In  some  cases  thorough  curetting 
of  the  affected  parts  with  subsequent  antiseptic  dressing  may  suffice. 
The  injection  of  iodoform  and  glycerin  into  cavities  having  tubercu- 
lous deposits  and  free  irrigation  with  antiseptic  washes  have  been 
attended  with  salutary  results.  The  tamponage  with  iodoform -gauze 
subsequently  has  a  mechanical  and  medicinal  salutary  effect  when  the 
thoracic  cavity  is  involved,  and  it  is  claimed  that  the  support  con- 
tributes materially  to  the  comfort  of  the  patient. 

The  beneficial  effect  of  free  exposure  of  the  abdominal  cavity  by 
laparotomy  in  tubercular  degeneration  of  the  peritoneum,  which  is 
claimed  by  those  familiar  with  this  procedure,  must  impress  the  student 
of  surgical  pathology  as  very  remarkable.  Facts  are  stubborn  things, 
which  cannot  be  set  aside  by  reasoning ;  and,  however  unphilosophical 


l80  SURGICAL     TREATMENT    OF    TUBERCULOSIS. 

the  conclusion  may  be  from  observation  of  this  treatment  for  serous 
tuberculosis,  it  seems  that  there  is  no  alternative  but  to  yield  our 
acquiescence  in  its  efficiency. 

The  more  radical  operations  upon  those  parts  of  the  lungs  suffering 
with  tuberculosis  practised  by  Tuffier,  Tilmanns,  and  others,  in  ex- 
cision of  the  diseased  tissues,  indicate  clearly  that  it  is  entirely  prac- 
ticable to  remove  the  tuberculous  areas  from  the  surrounding  tissues. 
The  remaining  parenchymatous  structure  of  the  lung  becomes  restored 
to  its  normal  condition  and  the  functions  of  the  lung  undergoes  no 
material  impairment. 

In  the  various  operations  upon  the  cavity  of  the  thorax  there  has 
been  quite  a  marked  diversity  of  opinion  and  a  difference  in  prac- 
tice as  to  the  subsequent  washing  out  of  the  pleura.  While  some  have 
resorted  to  free  irrigation,  and  even  to  the  use  of  medicated  solutions, 
with  apparent  benefit,  others  have  found  these  measures  hurtful ;  and 
a  considerable  number  of  operators  do  not  employ  interpleural  washes 
except  in  cases  of  contamination  requiring  correction. 


DISCUSSION  ON  THE   SURGICAL  TREATMENT  OF 
TUBERCULOSIS. 


By  GEORGE  W.  GAY,  M.D., 

BOSTON. 


This  theory  of  the  infectious  property  of  tuberculous  lympathics  is 
as  ingenious  and  fascinating  as  is  that  of  the  contagiousness  of  con- 
sumption. While  neither  theory  is  proved  to  the  entire  satisfaction 
of  the  more  conservative  portion  of  the  profession,  yet  the  very  great 
benefit  to  be  derived  from  consistently  enforcing  the  latter  must  be 
evident  to  everyone,  especially  if  it  breaks  up  the  so-called  American 
habit,  which  is  by  no  means  peculiar  to  America,  of  spitting  here  and 
there  and  everywhere,  and  thereby  creating  an  almost  intolerable 
nuisance. 

As  a  slight  contribution  to  the  subject  under  discussion  I  have  con- 
sulted several  gentlemen  well-known  in  our  profession,  whose  minds 
are  broad  and  liberal,  whose  experience  in  family  practice  has  been 
large,  extending  over  periods  of  from  thirty  to  fifty  years,  whose 
judgment  and  opinions  are  highly  respected  by  their  fellows,  and 
which  are  therefore  worthy  of  our  respectful  consideration.  I  refer 
to  such  men  as  Dr.  Cheever,  Dr.  Morrill  Wyman,  and  others  of  that 
class. 

The  following  questions  were  submitted  to  these  gentlemen  : 

i.  "In  your  opinion,  based  upon  experience  and  observation,  do 
enlarged  cervical  glands,  presumably  tuberculous,  produce  or  lead  to 
general  infection  or  to  tuberculosis  of  the  lungs  or  other  important 
organs?" 

2.  "  Are  these  untoward  results  common  enough  in  your  opinion 
and  experience  to  justify  an  operation  for  the  removal  of  these  dis- 
eased glands,  as  a  rule,  aside  from  all  local  considerations?" 

Wi  h  two  exceptions  the  replies  to  these  questions  have  invariably 
been  in  the  negative.  They  voice  the  old  opinion  of  Flint  and  others 
that  corsumption  is  generally  independent  of  inflammatory  affections 
of  the  lympathic  system. 
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Prof.  Osier,  who  is  a  strong  advocate  of  the  infectious  character  of 
tuberculous  lympathics,  says  that  "we  certainly  do  meet  with  many 
persons  of  exceptional  bodily  vigor  who  in  childhood  had  enlarged 
glands."  He  also  confirms  the  experience  of  most  of  us  by  saying 
that  tuberculous  disease  of  cervical  and  other  glands  shows  a  marked 
tendency  to  localization,  as  well  as  to  spontaneous  healing.  "Ina 
large  proportion  of  cases  the  battle  which  ensues  between  the  bacilli 
and  the  tissue  cells  is  long;  but  the  latter  are  finally  successful,  and 
we  find  in  the  calcified  remnants  in  the  bronchial  and  mesenteric 
lymph-glands  evidences  of  victory." 

Dr.  Osier  claims  that  three-fourths  of  all  cases  of  acute  tuberculosis 
can  be  traced  to  unhealed  tuberculous  adentitis.  That  this  unfavor- 
able result  is  not  very  common  would  appear  from  the  experience  of 
the  Boston  City  Hospital.  During  the  past  ten  years  about  1500 
cases  of  scrofulous  disease  of  the  lymphatics  were  under  treatment, 
while  the  cases  of  acute  tuberculosis,  including  "general"  and 
"miliary"  forms  of  the  disease,  were  not  over  75,  a  ratio  of  about 
1  to  20.  During  the  same  period  the  number  of  cases  of  consumption 
under  treatment  was  about  5000. 

Every  hospital  physician  has  seen  scores  of  pale,  flabby,  scrofu- 
lous people,  whose  lymphatic  glands  were  in  a  most  deplorable  con- 
dition, yet  who  showed  no  evidences  of  phithisis  or  of  general 
tuberculosis. 

Dr.  William  G.  Thompson,  of  New  York,  is  probably  as  near  the 
truth  of  the  matter  as  it  is  possible  to  get  in  saying  that,  so  long  as 
large,  inflamed,  or  suppurating  glands  are  allowed  to  remain  un- 
molested, there  is  a  risk,  though  a  moderate  one,  of  their  breaking 
down  and  serving  as  foci  for  general  distribution  of  pus  or  caseous 
material  in  the  system. 

A  point  of  secondary  importance  may  be  alluded  to  here,  and  that 
is  the  practical  difficulties  experienced  in  our  endeavors  to  remove  all 
infected  glands  in  the  neck,  axilla  and  groin.  They  not  infrequently 
extend  in  all  directions  and  elude  the  efforts  of  the  most  expeit  dis- 
sectors. It  may  be  said  that  the  fewer  the  foci  of  infection  the  less 
danger,  but  an  operator  never  feels  that  he  has  done  his  whole  duty 
until  he  has  removed  all  sources  of  mischief. 

The  writer  thinks  it  is  fair  to  conclude  that  moderate  enlargements 
of  lymphatic  glands,  which  do  not  so  often  break  down,  and  are  not 
attended  with  marked  constitutional  symptoms,  do  not  call  for  excis- 
ion solely  upon  the  ground  of  danger  of  general  infection.     Glands 
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larger  than  a  filbert,  or  large  enough  to  be  unsightly,  especially  if  of 
long  duration  and  the  source  of  anxiety  to  the  patient,  may  very 
properly  be  removed.  Suppurating  glands  demand  extirpation,  not 
alone  from  the  danger  of  infection,  which  is  not  great,  but  for  various 
other  reasons  which  are  obvious  to  all. 

Again,  if  tuberculosis  of  the  lymphatics  is  as  infectious  as  many 
writers  claim,  then  like  deposits  in  other  structures,  as  the  bones, 
joints,  etc.,  must  certainly  be  fraught  with  danger,  and  hence  must 
call  for  radical  treatment.  Few  of  us  would  feel  justified,  aside  from 
all  local  considerations,  in  amputating  the  thigh  for  a  moderate 
degree  of  tuberculosis  of  the  knee-joint.  Yet  such  a  method  of  treat- 
ment would  not  be  inconsistent  with  the  infectious  theory  of  the 
affection.  The  same  might  be  said  of  tuberculous  diseases  of  any 
other  large  joint,  as  the  hip,  shoulder,  elbow,  and  wrist.  It  has  been 
pretty  conclusively  proven  that  tuberculous  disease  of  bones  and 
joints  do  not,  as  a  rule,  demand  treatment  as  radical  as  amputation. 
Careful,  judicious,  and  long-continued  conservative  treatment  will, 
in  a  large  proportion  of  cases,  give  better  results  and  be  far  more  satis- 
factory to  both  patient  and  surgeon  than  amputations  and  artificial 
limbs. 

In  conclusion  I  would  like  to  say  that  no  subject  before  the  pro- 
fession to-day  is  fraught  with  greater  importance  to  the  welfare  of  the 
people  than  the  varied  phases  of  tuberculosis.  Insidious  in  its 
approach ;  deceptive  in  its  manifestations ;  latent  for  long  periods  of 
time ;  accompanied  by  the  brightest  hopes  of  recovery ;  destructive  in 
its  effects ;  often  uninfluenced  by  any  and  all  sorts  of  treatment ;  it 
certainly  must  be  considered  as  one  of  the  worst  enemies  of  the 
human  race  in  our  midst  at  the  present  time. 
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GENERAL   DISCUSSION. 

Dr.  James  E.  Moore,  of  Minneapolis. 

One  of  the  writers  of  the  preceding  papers  has  laid  much  stress  upon 
the  importance  of  the  family  history  in  making  a  diagnosis.  My  ex- 
perience teaches  me  that  the  family  history  is  not  only  of  no  value  in 
making  a  diagnosis,  but  that  it  may  be  misleading.  The  fact  that  the 
patient's  ancestors  were  tubercular  is  no  proof  whatever  that  the  case 
in  hand  is  tubercular,  and,  on  the  other  hand,  tuberculosis  frequently 
occurs  in  those  who  have  no  tubercular  history. 

It  seems  to  me  that  in  this  matter  of  heredity  entirely  too  much  has 
been  accepted  without  proof.  A  child  is  frequently  pronounced  tuber- 
cular because  its  father  is  tubercular.  Now,  if  the  tubercle  bacillus  is 
the  cause  of  tuberculosis,  the  only  way  the  father  could  inoculate  the 
child  would  be  through  the  spermatozoa,  where  the  bacillus  has  not 
yet  been  found.  The  most  that  can  be  truthfully  said  in  this  matter 
is  that  a  child  may  from  heredity  be  peculiarly  susceptible  to  the  rav- 
ages of  the  tubercle  bacillus. 

By  this  post  hoc  reasoning,  so  prevalent  at  the  present  day,  almost 
any  affection  can  be  attributed  to  a  tubercular  family  history,  because 
so  few  family  histories  are  clear  from  this  blot.  Some  time  ago  I  took 
the  trouble  to  look  up  the  family  history  of  a  number  of  persons  who 
had  sustained  simple  fractures,  and  found  that  a  majority  of  them  gave 
a  tubercular  family  history.  Now,  by  this  same  post  hoc  reasoning,  we 
might  claim  that  the  fractures  were  due  to  the  tubercular  family  his- 
tory, which  is  evidently  absurd. 

Dr.  Christian  Fenger,  of  Chicago. 

The  removal  of  tuberculous  glands  from  the  neck  Dr.  De  Forest 
Willard  regards  as  ''frequently  a  most  serious  operation."  I  would 
rather  say  that  it  is  oftentimes  very  tedious  and  difficult,  and,  there- 
fore, more  serious  to  the  operator  than  to  the  patient.  The  average 
operation  on  the  neck  takes  me  one  and  one-half  to  two  hours,  some- 
times even  an  hour  longer.  But  I  have  been  invariably  surprised  by 
the  slight  amount  of  shock  caused  by  this  apparently  serious  opera- 
tion. After  two  hours'  operating  the  patient  can  often  sit  up  in  bed 
the  next  day,  and  be  out  of  bed  in  four  or  five  days.  The  difficulty 
in  operating  arises  from  periadenitic  inflammation  or  suppuration,  and 
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if  periadenitic  abscesses  exist  total  extirpation  is  mechanically  impossi- 
ble. To  get  such  a  patient  into  a  condition  in  which  total  extirpation 
is  possible  I  open  and  drain  the  abscess,  and  in  two  or  three  weeks  the 
wall  has  retracted  to  a  fistula  and  total  extirpation  can  be  done.  But 
this  operation  for  removal  of  the  glands  is  not  enucleation — it  is  extir- 
pation. I  do  not  remove  the  glands  by  "  following  the  line  of  cleav- 
age between  the  gland  and  the  protection  wall,  each  gland  being 
cautiously  shelled  out;"  I  extirpate  the  whole  chain  of  glands  with 
their  surrounding  connective  tissue  in  one  mass,  commencing  at  the 
sterno-clavicular  articulation  and  ending  at  the  posterior  belly  of  the 
digastric.  I  put  a  provisory  ligature  with  a  bow  knot  on  the  deep 
jugular  vein  below,  not  so  much  for  fear  of  air-embolism  as  to  avoid 
respiratory  movements  of  the  large  jugular  vein  during  operating.  To 
gain  access  to  the  deep  glands  I  divide  provisorily  the  clavicular  por- 
tion of  the  sterno-cleido  mastoid,  never  the  sternal  portion.  Before 
getting  above  the  middle  of  the  neck  I  make  search  for  and  dissect 
out  the  accessory  nerve,  especially  its  branch  to  the  trapezius  muscle. 
The  ansa  of  the  ninth  nerve  I  save  if  possible,  but  this  is  unimportant. 
I  often  see  but  never  collide  with  the  pneum agastric  nerve;  the  phrenic 
nerve  I  never  see. 

The  glands  in  the  supraclavicular  fossa  and  in  the  submaxillary  re- 
gion can  be  often  removed  by  one  longitudinal  incision  from  the 
mastoid  process  to  the  sterno  clavicular  joint.  In  exceptional  cases, 
however,  a  short  transverse  incision  at  right  angles  to  the  first  one 
must  be  made  over  these  respective  regions. 

I  am  g'ad  to  hear  that  Dr.  Willard  uses  tincture  of  iodine.  I  have 
used  this  for  many  years  in  all  operations  for  tuberculosis,  whether  of 
glands  or  joints,  and  at  the  close  of  the  operation  I  pour  strong  tinc- 
ture of  iodine  over  the  whole  wound-surface. 

If  the  operation  cannot  be  aseptic  on  account  of  pre-existing  fistu- 
lous or  small  intraglandular  abscesses,  I  prefer  provisory  packing  of 
the  non  united  wound  with  iodoform-  or  borated-gauze  for  a  couple 
of  days  to  immediate  union  and  drainage.  I  do  between  thirty  and 
fifty  of  these  operations  a  year,  and  none  of  my  patients  have  died. 

I  have  had  to  make  total  extirpation  of  the  glands  in  the  axilla  more 
often  in  cases  of  sepsis  than  in  cases  of  tuberculosis  (in  the  proportion 
of  about  ten  to  one).  Quite  a  number  of  medical  students  and  phy- 
sicians have  been  the  subjects  of  operation  on  account  of  infection 
from  the  hands.  The  dissection  is  usuaUy  equally  tedious,  and  one 
to  one  and  one-half  hours  is  the  time  ordinarily  required.     The  land- 
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mark  I  always  first  look  for  is  the  axillary  vein  close  to  the  arm. 
From  here  systematic  ligation  of  the  four  groups  of  vessels — the  cir- 
cumflex, the  long  thoracic,  the  acromial  thoracic,  and  the  superior 
thoracic — is  the  plan  of  operating.  Before  ligating  the  two  first-named 
vessels,  however,  I  search  for  and  dissect  out  first  along  the  circum- 
flex, the  motor  nerve,  the  latissimus  dorsi,  the  teres  major  and  minor, 
and  the  subscapularis ;  second,  along  the  long  thoracic,  the  motor 
nerve  to  the  serratus  anticus  major.  It  is  easy  to  find  the  nerves,  as 
pinching  them  causes  contraction  of  the  respective  muscles.  The 
motor  nerve  to  the  pectoralis  minor  and  major  I  sometimes  see  and 
dissect  out ;  but  if  it  comes  down  on  the  medial  surface  of  the  pec- 
toralis minor  it  is  often  not  observed,  and  consequently  divided.  The 
perforating  nerve  from  the  second  intercostal  I  save  if  I  conveniently 
can,  but  as  it  is  a  sensory  nerve  I  do  not  lose  much  time  over  it. 

I  have  extirpated  the  glands  in  the  inguinal  region  with  the  glands 
below  Poupart's  ligament  only  a  few  times.  I  once  had  to  remove 
the  upper  portion  of  the  long  saphenous  vein.  In  the  removal  of  the 
glands  above  Poupart's  ligament  I  have  had  special  difficulty  with  the 
little  group  of  one  or  two  in  the  medial  surface  of  the  vein  right  above 
Gimbernat's  ligament  in  draining  the  lymph  from  the  prevesical  space. 
In  a  case  of  septic  infection  of  the  gland,  the  prevesical  space  had  to 
be  drained  for  a  long  time. 

The  glands  in  the  iliac  fossa  are  located  not  on  the  external  iliac 
vein  but  on  the  anterior  and  lateral  surface  of  the  external  iliac  artery. 
I  have  found  them  conglomerated  into  one  coherent  mass  which  it 
was  comparatively  easy  to  dissect  out  from  the  sheath  of  the  artery.  I 
did  not  come  in  conflict  with  any  nerves  in  this  operation. 

Dr.  Fowler.  The  extirpation  of  tuberculous  lymphatic  glands  is 
indicated  for  the  prevention  of  general  tuberculosis.  Early  operation 
is  preferable,  not  only  because  of  the  greater  protection  afforded,  but 
ease  of  performance  as  well.  Under  these  circumstances  each  indi- 
vidual gland  can  be  safely  peeled  out  from  the  trabecu'ae  of  connec- 
tive tissue  with  comparatively  slight  danger  of  recurrence,  since  the 
infection  is  confined  almost  entirely  to  the  glandular  structure  itself. 
In  late  cases,  however,  the  glands  become  attached  to  important  sur- 
rounding parts,  and  the  tubercular  infection  is  more  widespread. 
Even  under  these  circumstances  it  may  often  become  necessary  to  get 
rid  of  the  glands  themselves,  at  first  by  the  methods  of  blunt  dissec- 
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tion  with  the  scalpel-handle,  afterward  carefully  removing  suspicious- 
looking  infiltrated  tissue. 

Of  those  in  the  neck  region  the  suprahyoid  group  are  removed 
without  difficulty.  The  submaxillary  lymphatic  glands  are  more  diffi- 
cult of  extirpation.  The  facial  artery  is  frequently  injured.  This 
group  may  extend  downward  to  the  lingual  artery  and  outward  to  the 
external  carotid.  The  extirpation  of  the  upper  deep  cervical  or 
supracarotid  group  is  still  more  difficult.  Fortunately,  in  most  cases 
the  paraglandular  connective  tissue  is  not  very  intimately  adherent  to 
the  posterior  aspect  of  the  group,  or  in  the  direction  of  the  vessels. 
Ligation  of  the  common  carotid  artery  is  seldom  necessary,  although 
its  sheath  is  very  often  exposed.  The  lower  deep  cervical  glands  are 
exceptionally  difficult  of  removal  by  reason  of  their  intimate  relation 
with  and  frequent  adhesions  to  the  internal  jugular  vein.  The  occi- 
pital and  supraclavicular  groups  are  usually  easy  of  extirpation. 
Glands  lying  upon  the  internal  carotid  artery  and  those  constituting 
the  prevertebral  group  are  exceedingly  difficult  of  removal,  and  the 
impossibility  of  reaching  all  of  the  diseased  glandular  structures  is 
apt  to  modify  the  entire  operative  undertaking. 

Curved  incisions  should  be  employed  wherever  possible,  a  flap  being 
turned  back  to  gain  access  to  the  underlying  parts.  I  have  more 
recently  employed  the  S-shaped  incision  to  advantage  in  cases  in 
which  there  was  a  general  involvement  of  the  glandular  lymphatic 
structures  of  the  neck.  This  commences  just  beneath  the  point  of  the 
chin,  is  carried  downward  and  backward  so  as  to  come  beneath  the 
submaxillary  triangle,  thence  upward  and  backward  till  just  beyond 
the  angle  of  the  jaw,  from  which  point  it  again  curves  to  reach  to  the 
posterior  edge  of  the  sterno-mastoid  muscle,  and  again  curving  crosses 
the  middle  of  the  muscle  to  the  anterior  edge,  along  which  it  passes 
for  a  short  distance  until  the  sternoclavicular  articulation  is  nearly 
reached,  when  the  incision  is  again  turned  backward  to  follow  the 
upper  border  of  the  clavicle  for  a  sufficient  distance  to  include  all 
diseased  glandular  structures  in  the  supraclavicular  space.  The  be- 
ginning of  this  incision  will  give  access  to  the  suprahyoid  group. 
The  cut  curving  beneath  the  submaxillary  triangle  will  give  access  to 
the  lymphatic  glands  usually  found  in  close  relation  to  the  submax- 
illary salivary  gland,  when  the  flap  thus  marked  out  is  reflected  upward. 
The  remainder  of  the  deeper  structures  of  the  lateral  region  of  the 
neck  are  laid  bare  by  dissecting  up  and  reflecting,  the  one  in  a  for- 
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ward  and  the  other  in  a  backward  direction,  the  skin  and  platysma 
myoides  included  in  the  two  main  curves  of  the  "  S."  When  the 
glands  lying  beneath  the  sterno-mastoid  muscle  are  not  otherwise  ac- 
cessible, this  structure  may  be  divided  crosswise  in  the  middle  and  its 
two  halves  loosened  and  reflected  out  of  the  way. 

It  is  surprising  how  readily  all  the  glandular  structures  in  the  neck- 
region  may  be  reached  when  the  flaps  marked  out  by  these  curved 
lines  are  reflected,  as  well  as  the  slight  deformity  present  when  the 
healing  process  is  completed. 


THE  QUESTION  OF  CASTRATION   FOR   ENLARGED 

PROSTATE. 


BY  A.  T.  CABOT,  M.D., 

BOSTON. 


The  importance  of  the  question  of  castration  for  reduction  of 
enlarged  prostate  and  the  interest  it  has  for  a  considerable  pro- 
portion of  all  men  who  reach  old  age,  make  it  imperative  that 
medical  men  should,  by  frequent  review  of  the  facts  as  they  ac- 
cumulate, arrive  as  quickly  as  possible  at  a  clear  understanding 
of  the  possibilities  and  limitations  of  the  operation. 

Especially  is  it  fitting  that  this  Association  should  regard  this 
question  with  solicitude,  and  should  give  it  constant  discussion 
until  definite  conclusions  as  to  its  scope  are  reached  and  accepted. 

It  was  to  us  that  Dr.  White  first  made  his  important  sugges- 
tion of  the  possible  utility  of  this  operation,  and  to  us  he  read 
his  very  able  paper  introducing  the  discussion  of  the  subject  at 
our  meeting  in  New  York  in  1895. 

The  present  purpose  of  my  remarks  is  to  continue  that  dis- 
cussion then  begun,  and  to  bring  out  the  experience  of  the  past 
twelve  months. 

In  our  efforts  to  determine  the  position  of  this  operation  after 
another  year's  experience,  we  have  to  consider  both  its  rate 
of  mortality  and  the  restoration  of  function  obtained  by  it.  In 
connection  with  the  latter  inquiry  it  will  be  proper  to  exam- 
ine the  evidence  bearing  upon  the  question  of  what  changes  the 
prostate  undergoes  after  the  removal  of  the  testes,  and  to  deter- 
mine, as  far  as  possible,  the  kind  of  prostate  which  is  likely  to 
be  affected  favorably  by  the  operation.  Lastly,  it  is  proper  to 
inquire  whether  any  remote  physiological  or  pathological  effects 
are  to  be  looked  for  after  the  loss  of  the  testes. 


I9O  CABOT, 

Rate  of  Mortality.  It  was  a  great  surprise  to  many  of  us, 
when  the  results  of  the  first  year's  work  were  published,  to  find 
that  the  question  of  mortality  had  any  substantial  weight  in  the 
consideration  of  this  operation.  The  injury  is  so  slight  that  we 
had  expected  the  death-rate  to  be  a  trifling  matter.  Instead  of 
this  it  assumed  very  considerable  proportions. 

Further  experience  shows  that  this  mortality  was  not  an  acci- 
dental happening  in  the  first  one  hundred  cases.  The  statistics 
collected  for  this  paper  show  a  continuance  of  the  deaths  in 
about  the  same  proportion  of  cases  as  in  Dr.  White's  first  series. 

Before  presenting  the  figures  that  I  have  deduced  from  the 
list  of  cases  appended  to  this  paper,  I  wish  to  say  a  word  about 
the  difficulties  I  have  met  and  the  efforts  I  have  made  to  correct 
as  far  as  possible  the  tendencies  to  error  that  I  have  seen. 

The  correct  mortality-rate  of  a  new  operation  is  always  diffi- 
cult to  find.  If  statistics  are  collected  from  reported  cases,  our 
figures  may  be  too  favorable  from  the  natural  inclination  to  re- 
port successes,  and  from  the  tendency  which  unfortunately  exists 
to  put  cases  on  record  before  sufficient  time  has  elapsed  for  the 
determination  of  the  final  effects  of  the  operation. 

These  sources  of  error  may  be  reduced  to  a  minimum  by  the 
collection  of  statistics  through  personal  solicitation  of  well- 
known  operators  for  records  of  all  their  cases. 

In  the  preparation  of  the  tables  which  accompany  this  paper 
I  have,  in  part,  followed  this  plan  and  have  sent  to  all  members 
of  the  American  Surgical  Association  and  of  the  American 
Association  of  Genito-urinary  Surgeons.  I  have  also  sent  to 
all  other  operators  to  whom  I  have  been  referred  by  members 
of  either  of  these  Associations.  I  have,  moreover,  written  to 
many  of  the  larger  hospitals  for  records  of  all  the  results  ob- 
tained in  them.  In  this  way  I  have  aimed  to  get  as  fair  an  esti- 
mate of  the  severity  of  the  operation  as  possible.  But,  in  spite 
of  every  effort,  the  cases  obtained  from  published  reports  out- 
number those  obtained  by  personal  solicitation. 

In  addition  to  the  above  difficulties,  which  are  common  to  all 
operations,  we  have  in  the  present  instance  other  disturbing 
conditions  which  confuse  our  estimates.     Many  of  the  patients 
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who  submit  to  castration  are  already  suffering  from  disease  of 
the  bladder  and  kidneys  that  are  constantly  tending  to  a  fatal 
issue,  and  many  of  them  evidently  die  from  these  diseases 
rather  than  from  the  operation. 

Dr.  White,  acting  upon  the  recognition  of  this  fact,  eliminated 
13  of  the  20  fatal  cases  in  his  first  series,  and  thus  brought 
the  calculated  death-rate  down  from  18  to  7  per  cent. 

Such  a  revision  of  the  statistics  is  proper  when  we  are  com- 
paring this  with  other  operations  done  upon  patients  in  good 
health  ;  but  it  is  manifestly  improper  when  we  are  making  com- 
parison of  results  with  other  operations  and  procedures  carried 
out  upon  this  same  class  of  patients.  It  is  this  latter  compari- 
son that  I  propose  to  make  in  this  paper. 

All  of  these  operations  for  the  relief  or  cure  of  enlarged 
prostate  are  attempts  to  prolong  the  lives  of  patients  already 
seriously  handicapped  by  more  or  less  advanced  pathological 
conditions.  The  unsatisfactory  nature  of  our  material  we  have 
to  accept,  and  in  weighing  castration  with  the  operations  of 
prostatotomy  and  prostatectomy,  it  is  evidently  improper  to 
rule  out  the  cases  in  which  death  from  pyelonephritis  followed 
castration,  unless  similar  cases  are  excluded  from  the  statistics 
of  the  other  operations. 

Such  discrimination  is  hard  to  exercise  over  series  of  reported 
cases ;  for  the  observation  and  report  of  the  conditions  before 
operation  is  usually  not  exact  enough  to  enable  the  compiler  to 
accurately  estimate  it.  It  would  seem  better,  therefore,  to  take 
all  cases  as  they  come,  trusting  to  the  unfavorable  ones  to  dis- 
tribute themselves  with  tolerable  fairness  through  the  different 
sets  of  statistics.  Whatever  errors  arise  from  this  course  will 
correct  themselves  in  time. 

It  may  be  urged  that  the  simplicity  and  ease  of  the  operation 
have  led  some  men  to  castrate  patients  so  desperately  ill  that  a 
more  severe  operation  would  not  have  been  thought  of.  This 
is  doubtless  true ;  but  we  must  remember  that  in  the  earlier  days 
of  prostatotomy  and  prostatectomy  these  also  were  looked  upon 
as  operations  to  which  one  must  be  driven  by  the  extremest 
needs ;  and  the  first  cases  were  therefore  very  unfavorable. 


I92  CABOT, 

Even  now  these  operations  are  only  resorted  to  by  surgeons^ 
and  only  allowed  by  patients,  after  the  discomforts  and  dangers 
of  the  condition  are  past  the  ordinary  means  of  relief. 

Finally,  I  have  excluded  from  my  table  cases  in  which  other 
serious  conditions  existed  to  complicate  the  prostatic  hyper- 
trophy, such  as  stone  in  the  bladder  and  tuberculosis.  The  re- 
moval of  a  stone  adds  considerably  to  the  dangers  of  the  opera- 
tion, and,  on  the  other  hand,  it  is  a  common  experience  to  see 
symptoms  apparently  due  to  the  prostate  disappear  after  the 
removal  of  a  stone. 

I  have  appended  a  table  of  the  cases  thus  excluded  in  order 
that  all  the  data  concerning  them  may  be  at  the  disposal  of 
future  statisticians.  I  have,  moreover,  revised  Dr.  White's 
table  on  the  same  lines,  which  reduces  his  number  of  cases  to 
104  with  19  deaths,  giving  a  mortality-rate  of  18.2  per  cent. 

I  have  succeeded  in  obtaining  reports  of  99  additional  cases 
of  which  20  died.  Adding  these  to  Dr.  White's  cases  we  have 
203  cases,  with  39  deaths,  and  for  the  whole  series  the  mortality 
rate  is  19.4  per  cent. 

So  high  a  death-rate  for  so  slight  an  operation  is  surprising 
and  requires  explanation.  In  endeavoring  to  understand  it,  it 
must  be  remembered  that  an  operation  done  for  the  relief  of  a 
serious  pathological  condition  has  its  dangers  greatly  increased 
if  it  does  not  at  once  completely  relieve  the  condition.  This 
rule  applies  peculiarly  to  diseases  of  the  urinary  organs  in  which 
the  kidneys  are  partly  disabled. 

We  see  constant  examples  of  this  in  the  treatment  of  strict- 
ures of  the  urethra;  and  know  that  a  slight  surgical  interference 
which  does  not  wholly  open  the  stricture  is  more  likely  to  be 
followed  by  serious  trouble  than  a  far  more  extensive  operation 
which  entirely  removes  the  obstruction  and  allows  of  the  free 
escape  of  the  urine. 

In  the  enlarged  prostate  we  have  a  closely  analogous  condi- 
tion, and  it  is  plain  that  the  usually  slow  removal  of  obstruc- 
tion by  the  shrinkage  of  the  prostate  after  castration  is  of  little 
immediate  use  in  stopping  the  back  pressure  on  the  kidneys, 
which  is  especially  harmful  when  an  operation  has  just  brought 


CASTRATION    FOR    ENLARGED    PROSTATE.  I93 

a  stress  of  work  upon  them,  and  which,  moreover,  favors  the 
extension  of  inflammatory  processes  from  the  bladder  up  the 
ureters  to  the  renal  pelves. 

•  This  is  a  very  real  source  of  danger  and  may  go  far  toward 
explaining  why  there  is  so  slight  a  difference  in  the  mortality- 
rates  of  castration  and  of  prostatectomy,  for  the  latter,  though 
a  much  more  severe  operation,  leaves  the  escape  of  urine  amply 
provided  for  by  drainage. 

In  endeavoring  to  estimate  the  value  of  prostatectomy  we 
meet  the  usual  difficulty  in  following  the  patients  after  opera- 
tion for  a  sufficient  time  to  establish  what  the  final  and  per- 
manent degree  of  relief  is.  It  is  greatly  to  be  desired  that  such 
statistics  should  be  collected,  for  upon,  them  must  be  based  our 
final  opinion  of  the  operation.  Even  the  mortality-rate  is  diffi- 
cult to  come  at. 

This  is  peculiarly  an  operation  in  which  a  correct  technique 
and  skill  in  carrying  it  out  make  the  greatest  difference  in  the 
fatality  of  the  operation.  As  a  result  of  this,  its  statistics  show 
a  constant  improvement  in  rate  of  mortality,  and  Dr.  White 
found  that  the  most  modern  statistics  obtainable  at  the  time  of 
his  paper,  in  1895,  gave  a  mortality  of  14.9  per  cent. 

Later,  in  comparing  this  operation  with  castration,  he  says: 
"  The  mortality  of  the  first  extensive  series  of  suprapubic  pros- 
tatectomy published  was  25  per  cent.  The  mortality  of  my 
table  of  a  slightly  larger  number  of  cases  is  18  per  cent.,  in- 
cluding every  known  death,  even  when  it  occurred  months  after 
operation." 

This  comparison  is  hardly  just,  for  the  first  castration  in  the 
series  was  done  probably  with  as  much  skill  and  safety  as  the 
last  one,  while  in  the  case  of  prostatectomy  this  was  quite 
otherwise,  and  the  first  cases,  treated  while  the  operation  was 
in  its  experimental  stage,  showed  a  mortality  which  has  been 
greatly  reduced  since. 

It  seems  probable  that  with  added  experience,  the  greater  im- 
provement in  the  mortality  will  show  itself  in  the  more  difficult 
and  complicated  operation  rather  than  in  that "  simple,  easy,  rapid 
procedure"  which,  as  Dr.  White  says,  is  "  without  danger  perse'' 

Am  Surg  13 
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The  latest  table  of  statistics  that  I  have  been  able  to  obtain 
is  that  of  Moullin,  which  contains  94  cases,  with  25  deaths, 
giving  a  mortality  of  27.6  per  cent. 

The  death-rate  of  14.9  per  cent,  figured  out  by  Dr.  White 
was  obtained  by  taking  the  cases  in  Moullin's  table  that  were 
operated  after  1889.  He  states  that  there  were  47  of  them 
with  7  deaths.  To  arrive  at  these  figures  some  of  the  cases 
must  have  been  eliminated,  as  I  find  51  cases  after  1889,  with  9 
deaths,  giving  a  somewhat  higher  rate  of  mortality,  namely, 
17.6  per  cent.  There  might  well  be  differences  of  opinion  as 
to  eliminating  some  of  the  cases,  but  I  think  the  higher  death- 
rate  (17.6  per  cent.)  the  fairer  estimate. 

Dr.  Belfield's  table,  which  includes  many  of  the  cases  also 
obtained  by  Moullin,  is  compiled  of  cases  operated  after  1886 
and  before  1890.  It  contains  55  cases  of  suprapubic  prostat- 
ectomy with  14  deaths,  which  gives  a  mortality  of  25  per  cent. 

These  tables  are  open  to  the  objection  stated  earlier  in  this 
paper  as  applicable  to  all  statistics,  namely,  that  successful  cases 
are  more  commonly  reported  than  failures. 

On  the  other  hand,  the  technique  of  the  operation  has  been 
greatly  improved  since  their  publication.  (Belfield's  in  1890, 
Moullin's  in  1892.) 

I  am  inclined  with  some  diffidence  to  advance  the  belief  that 
the  correct  death-rate  is  certainly  under  20  per  cent.  If  this  is 
true,  the  operation  stands  upon  about  the  same  footing  as  cas- 
tration in  its  fatality  when  applied  to  all  cases  of  advanced 
prostatic  hypertrophy.  This  would  leave  the  choice  dependent 
on  the  functional  results  to  be  expected  from  each.  It  seems 
probable  that  the  aggregate  death-rate  can  be  sensibly  lowered 
by  using  both  operations  with  careful  selection  of  the  cases  to 
which  each  is  applicable. 

After-effects  of  Castration.  Besides  the  mortality  risks 
of  the  operation  we  are  constantly  asked  by  patients  whether 
there  is  any  danger  of  their  suffering  from  eunuchism  in  any 
form  after  the  operation.  In  studying  the  incidental  after-effects 
of  castration  it  is  proper  to  consider  what  other  functions  the 
testes  have  to  perform   in  the  human   economy  besides  that 
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purely  sexual.  Dr.  White  holds  that  the  power  exerted  by  the 
testes  in  conferring  upon  the  bearer  masculine  characteristics 
is  the  only  non-sexual  attribute  which  they  have.  Also,  he 
states  that  this  power  ceases  in  early  adult  life,  after  which  only 
their  sexual  function  remains. 

There  is  certainly,  among  all  the  reported  cases  I  have  found, 
none  in  which  after  castration  performed  in  middle  or  advanced 
age  any  loss  of  masculine  characteristics  has  been  noted,  as  evi- 
denced by  change  of  voice  or  the  appearance  of  feminine  char- 
acteristics. Whether  these  patients  will  show  less  vigor  as  age 
advances  than  might  have  been  expected  of  them  it  is  still  too 
early  to  say.  There  are,  however,  some  observations  which  it 
is  proper  to  remember  in  this  connection  and  which  should  lead 
us  to  be  watchful  for  evidence  on  this  point. 

It  is  a  somewhat  prevalent  opinion  among  neurologists  that 
the  testes  do  exert  some  influence  on  the  nervous  system  even 
in  old  age.  The  nature  of  this  influence  does  not  bear  very 
exact  statement  on  account  of  the  difficulty  of  investigating 
such  a  question. 

Brown-Sequard's  experiments  in  the  use  of  testicular  extracts 
led  him  to  claim  for  them  a  distinct  power  to  increase  the  force 
of  the  nerve-centres,  and  consequently  to  improve  the  nutrition 
of  the  individual. 

If  this  is  so,  the  numerous  cases  of  castration  done  in  the 
last  two  years  ought  to  give  the  opportunity  for  the  study  of 
the  effect  upon  the  nervous  system  of  removing  the  normal 
supply  of  testicular  fluids  from  the  economy. 

Looking  at  our  cases  for  evidences  of  special  nervous  disturb- 
ance, we  find  that  in  93  cases  there  were  1 1  instances  of  mental 
disturbance  immediately  following  castration.  A  serious  mani- 
acal condition  occurred  in  6  cases,  and  in  5  others  there  was 
considerable  loss  of  mental  balance  with,  in  several,  a  melan- 
cholic tendency.  Of  the  6  maniacal  patients  1  had  shown 
symptoms  of  mania  previously.  The  attack  was  apparently 
precipitated  by  the  operation. 

In  this  connection  it  may  be  worth  while  to  allude  briefly  to 
a  case  of  my  own  which  has  been  previously  reported,  but  is 
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not  included  in  my  table  as  it  was  complicated  with  stone.  It 
is  of  sufficient  interest  to  be  repeated  here. 

In  December,  1894,  I  saw  James  W.,  a  strong  man,  aged 
seventy-five  years,  who  had  been  troubled  for  five  years  with 
considerable  difficulty  in  connection  with  urination.  At  the 
time  that  I  saw  him  the  catheter  was  being  used  regularly  as 
he  was  unable  to  pass  water  without  it.  He  was  then  suffering 
from  an  acute  attack  of  inflammation.  This  subsided  somewhat 
after  rest  in  bed,  but  during  his  treatment  the  catheter  touched 
a  stone  and  an  operation  was  decided  upon. 

On  January  2,  1895,  the  stone  was  easily  crushed  and  pumped 
out.  The  patient  being  in  a  good  condition  at  the  end  of  this 
operation,  the  testes  were  removed.  Previous  to  the  operation 
the  patient  was  for  the  most  part  clear  mentally,  but  occasion- 
ally had  slight  confusion  of  ideas.  He  tore  off  the  dressing 
after  recovery  from  ether,  and  was  in  a  distinctly  bad  mental 
condition  the  following  day.  From  this  time  he  continued  in 
a  mildly  maniacal  condition,  which  persisted  through  the 
month  of  January,  and  presented  the  typical  form  of  confu- 
sional  insanity,  with  occasional  exacerbations,  when  he  was 
quite  maniacal  and  noisy.  For  some  days  after  the  operation 
he  had  considerable  pain  and  increased  resistance  over  the 
right  kidney. 

During  this  time  the  wound  in  the  scrotum  healed  kindly, 
and  the  prostate  diminished  considerably  in  size,  making  the 
passage  of  the  catheter  much  easier  than  it  had  previously 
been.  On  February  14th  he  passed  some  water  voluntarily. 
On  February  19th  he  was  as  much  confused  as  ever,  his  mind 
occupied  with  delusions  and  often  much  depressed,  referring 
constantly  in  his  talk  to  the  loss  of  his  testes  and  to  his  business 
troubles.  It  was  now  decided  to  try  the  effect  of  the  injection 
of  testiculin. 

On  February  28th,  when  he  had  been  for  eight  days  receiving 
from  30  to  40  minims  daily,  the  record  was  made  :  "  The  in- 
jections are  very  painful  and  are  hurting  him  much.  His  mental 
condition  has  changed  decidedly  since  they  were  started.  His 
friends,  who  do  not  know  the  character  of  the  treatment,  are 
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much  pleased  with  the  change  which  they  began  to  notice  two 
days  after  the  first  injection.  He  is  less  restless,  sleeps  better, 
and  worries  less." 

On  March  6th  we  have  the  record  :  "  For  the  past  four  days 
the  testiculin  has  been  omitted,  and  there  is  a  decided  change 
for  the  worse,  his  condition  having  become  much  as  it  was  two 
weeks  ago.  March  16th.  Testiculin  is  being  used  every  day 
Mental  condition  constantly  improving." 

After  this,  the  injections  having  been  very  painful,  they  were 
omitted,  and  the  mental  condition  continued  steadily  to  im- 
prove. He  was  able  to  use  a  silver  catheter  himself,  and  finally 
left  the  hospital  March  30th. 

I  heard  later  from  his  physician,  Dr.  C.  Sawin,  of  Charles- 
town,  that  Mr.  W.  did  quite  well  and  went  about  with  some 
degree  of  enjoyment  and  comfort.  Some  time  toward  the  end 
of  May,  after  a  long  ride  in  a  carriage,  he  was  again  taken  down 
with  acute  symptoms  with  considerable  pain  referred  both  to 
the  bladder  and  the  region  of  the  right  kidney. 

This  was  accompanied  by  high  fever  and  delirium,  and  he 
gradually  failed  and  died. 

Dr.  Sawin  was  able  to  get  a  partial  examination  and  found 
the  prostate  about  the  size  of  a  hen's  egg.  The  third  lobe  was 
enlarged  to  the  size  of  a  pullet's  egg,  and  projected  upward  and 
backward  into  the  bladder.  On  its  apex  was  a  calcareous 
deposit  firmly  adherent.  Posterior  to  this,  extending  forward 
in  the  body  of  the  prostate,  was  a  cavity  with  smooth  walls 
which  contained  about  a  teaspoonful  of  gravel.  The  bladder 
was  thickened  and  injected  and  showed  on  its  surface  a  few 
hemorrhagic  spots.  The  kidneys  were  in  a  state  of  acute  pyelo- 
nephritis, and  the  right  was  about  one-third  larger  than  normal. 

I  know  of  no  other  instance  in  which  testicular  extracts  have 
been  used  in  such  a  case  as  this,  but  the  immediate  improve- 
ment which  followed  confirms  the  belief  that  the  loss  of  the 
testicles  had  something  to  do  with  the  mania,  and  suggests  the 
importance  of  a  further  trial  of  these  extracts  in  similar  cases. 
Care  was  taken  that  neither  the  patient  nor  the  friends  should 
have  any  idea  of  what  was  being  given  or  what  results  were 
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expected,  so  that  the  possible  effect  of  suggestion  should  be 
reduced  to  a  minimum.  This  would  seem  to  be  a  necessary- 
precaution  in  any  similar  trial,  for  suggestion  is  a  powerful 
therapeutic  agent  in  such  functional  nervous  disorders. 

Besides  these  immediate  and  evident  psychic  disturbances 
there  are  other  cases  in  which  the  operation  has  a  very  decided 
depressing  effect  on  the  general  strength  of  the  patient,  leading 
to  an  amount  of  shock  quite  out  of  proportion  to  the  extent  of 
the  mutilation. 

In  other  cases,  again,  the  patients  have  borne  the  operation 
well,  the  wounds  have  healed  kindly,  and,  still,  at  the  end  of  a 
fortnight  or  perhaps  a  little  longer,  they  have  gradually  failed 
without  any  marked  change  in  their  symptoms,  and  have  died. 
If  a  case  of  this  sort  comes  to  autopsy  it  usually  reveals  a  con- 
dition of  pyelonephritis,  and  the  death  is  perhaps  sufficiently 
explained  thereby.  It  is  nevertheless  a  striking  and  suggestive 
fact  that  these  patients  who  have  been  carrying  the  load  of 
partially  disabled  kidneys  for  a  long  time,  after  a  slight  opera- 
tion, which  heals  kindly,  gradually  succumb  by  progressive 
loss  of  strength  without  any  evident  increase  of  symptoms 
pointing  to  an  aggravation  of  the  renal  condition. 

This  seems  to  indicate  that  by  the  removal  of  the  testes  the 
vital  force  of  the  patient  has  been  in  some  way  diminished,  and 
thus  in  a  measure  the  theory  of  Brown-Sequard  finds  support. 

As  a  further  evidence  of  the  effect  produced  upon  the  nervous 
system  by  the  removal  of  the  testes,  it  has  been  noticed  in  a 
number  of  cases  that  the  patients  afterward  suffer  from  uncom- 
fortable flushes  of  heat  similar  to  those  experienced  by  women 
at  the  time  of  the  menopause.  Also  distinctly  hysterical  phe- 
nomena have  been  observed  after  castration.  On  the  other 
hand,  cases  are  reported  in  which  conditions  of  nervous 
excitability  existing  before  have  been  relieved  by  the  operation. 

Restoration  of  Function.  In  seeking  for  a  true  apprecia- 
tion of  the  functional  results  obtained  by  castration  and  by  the 
various  more  direct  operations  upon  the  prostate,  we  meet  even 
greater  difficulties  than  in  our  search  for  the  correct  mortality- 
rates. 
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It  is,  in  this  investigation,  even  more  important  to  have  the 
patient  under  observation  for  a  considerable  time  to  determine 
the  permanency  of  the  result  which  follows  immediately  after 
the  operative  interference.  It  often  happens  that  what  appears 
a  very  satisfactory  degree  of  relief  as  long  as  he  enjoys  the  rest 
and  skilled  treatment  of  a  hospital  will  disappear  soon  after  he 
assumes  less  regular  habits  of  life. 

Indeed,  the  time  which  has  elapsed  since  the  operation  of 
castration  began  to  be  practised  is  still  too  short  to  determine 
how  permanent  will  be  the  changed  condition  brought  about 
by  it. 

A  few  cases  of  relapse  have,  however,  occurred  in  which 
there  has  been  a  distinct  return  of  irritability  and  obstruction. 
Dr.  Gavin's  case,  which  was  one  of  the  most  brilliant  of  the 
early  cases  reported  in  Dr.  White's  table,  is  one  of  these.  Time 
only  will  show  how  frequent  these  are  to  be. 

In  the  effort  to  obtain  data  upon  this  point  I  have  written  to 
the  operators  mentioned  in  Dr.  White's  table  whose  cases  were 
reported  but  a  short  time  after  the  operation.  I  received 
answers  from  twenty-seven  out  of  forty-one  addressed,  and 
most  of  the  reports  were  favorable. 

An  analysis  of  my  table  shows  that  79  cases  survived  the 
operation.  In  18  of  these  the  reports  were  not  sufficiently  ex- 
plicit to  enable  one  to  form  an  opinion  as  to  the  functional 
result.     We  have  left  then  61  cases  for  our  purpose. 

Of  these  5  cases  showed  no  improvement ;  1  case  improved 
at  first  and  later  suffered  a  relapse.  In  4  cases  the  catheter  was 
still  required  but  entered  more  easily,  and  in  these  cases  the 
irritability  of  the  bladder  was  sensibly  diminished. 

In  27  cases  retention,  which  existed  at  the  time  of  operation, 
afterward  disappeared.  In  7  of  these  cases  the  retention  was 
acute — that  is,  had  existed  for  less  than  a  month — while  in  the 
other  20  the  retention  was  of  long  standing.  In  2  striking 
cases  a  catheter  life  of  eleven  years  in  one  case  and  eighteen 
years  in  the  other  was  terminated  by  the  operation  and  com- 
paratively normal  urination  was  restored. 

The  remaining  24  cases  were  ones  in  which  the  power  of 
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urination  had  not  been  wholly  lost,  but  was  greatly  impaired, 
making  the  act  frequent  and  often  painful.  In  all  of  these 
cases  a  decided  improvement  was  reported,  the  gain  showing 
itself  in  a  diminution  of  pain  and  frequency  and  often  a  decrease 
in  the  amount  of  residual  urine. 

Reducing  these  facts  to  percentages,  we  find  that  these  cases 
show  9.8  per  cent,  failure,  6.6  per  cent,  moderate  improvement, 
and  83.6  per  cent,  of  substantial  or  very  great  improvement. 

If  further  experience  justifies  these  figures,  we  shall  be  able 
to  express  the  facts  thus  to  our  inquiring  patients :  "  You  have 
eight  chances  in  ten  of  getting  through  the  operation  all  right, 
and  if  you  are  successful  in  this  you  have  again  eight  chances 
in  ten,  or  a  little  better,  of  getting  very  substantial  relief  from 
your  urinary  difficulties." 

Let  us  now  compare  these  facts  with  the  corresponding  data 
in  regard  to  suprapubic  prostatectomy. 

Taking  those  cases  in  the  table  of  Moullin,  which  occurred 
after  1889,  that  is,  after  the  first  experimental  stage  of  the  opera- 
tion was  past,  we  have  42  cases  :  Of  these  6  are  not  sufficiently 
explicit  for  our  use,  leaving  36  cases.  Of  these,  3  showed  no 
improvement,  which  gives  8.3  per  cent,  not  improved.  Three 
cases,  again  8.3  per  cent.,  were  somewhat  improved,  while  in  the 
remaining  30  cases,  83.3  per  cent.,  the  power  of  urination  was 
restored  with  a  corresponding  improvement  in  their  condition. 

These  figures,  as  will  be  seen,  correspond  very  closely  with 
those  just  deduced  for  castration. 

We  have  shown  then  that,  as  far  as  can  be  judged  from  the 
statistics  at  our  disposal,  the  two  operations  are  astonishingly 
parallel  in  their  results,  both  as  to  mortality  and  as  to  restora- 
tion of  function. 

The  Changes  in  the  Prostate  which   Follow  Castration 
and  Lead  to  a  Diminution  in  Volume. 

A  few  facts  have  been  observed  within  the  past  year  which 
throw  some  light  upon  the  way  in  which  the  reduction  in  the 
size  of  the  prostate  comes  about. 
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Two  theories  have  been  advanced  to  explain  this  :  i.  There 
have  been  those  who  believed  that  the  shrinkage  of  the  gland 
was  wholly  or  in  greatest  part  due  to  an  atrophy  of  the  con- 
stituent parts  of  the  organ. 

This  atrophy  was  believed  to  affect  mainly  the  glandular  and 
muscular  parts.  Dr.  White  reports  the  microscopical  appear- 
ances in  a  case  of  his  own,  in  which  the  patient  died  on  the 
evening  of  the  second  day,  as  follows : 

"  The  stroma  of  the  gland  shows  beginning  proliferation  of 
the  connective-tissue  cells,  but  especially  of  the  muscle-cells. 
The  acini  tubules  are  also  becoming  filled  with  proliferated 
columnar  cells,  and  here  and  there  some  fine  granular  matter 
may  be  seen  in  the  tubules  ;  some  of  the  cells  appear  to  contain 
fine  granules  which  have  not  taken  the  stain,  evidently  fat.  The 
changes  are  typical  of  beginning  atrophy." 

The  observations  of  Kirby1  and  Griffith2  seem  to  show  that  it 
was  the  glandular  tissue  which  first  atrophied  and  disappeared. 

In  endeavoring  to  estimate  the  value  of  these  observations, 
the  investigations  of  Griffith3  in  regard  to  enlargement  of  the 
prostate  are  interesting.  He  believed  that  the  hypertrophy 
consisted  first  in  a  growth  of  the  gland-tubules  with  their  asso- 
ciated muscular  tissue.  This  he  called  the  first  or  glandular 
stage. 

2.  After  a  variable  time,  he  found  that  a  degenerative  change 
occurred  which  converted  the  new  tissue  into  more  or  less  dense 
fibrous  connective  tissue,  containing  only  the  atrophied  remains 
of  gland  and  muscle-elements.  This  he  called  the  second  or 
fibrous  stage.  In  another  place  he  says  that  "  in  the  enlarged 
gland  there  is  usually  a  tendency  in  small  patches,  here  and 
there,  to  atrophy' of  the  gland-tubules  and  to  disappearance  of 
the  muscular  fibres  in  the  stroma  and  to  the  formation  of  fibrous 
connective  tissue,  and  this  may  in  some  instances  extend  through 
the  substance  of  the  gland." 

The  changes  thus  described  are  so  closely  similar  to  those 
which  he  thinks  he  has  found  in  a  case  of  castration  examined 

1  Annals  of  Surgery,  August,  1893.  2  British  Med.  Journ.,  March  16,  1895. 

3  Journ.  of  Anat.  and  Physiology. 
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after  eighteen  days,  that  there  might  well  be  doubt  whether  the 
condition  which  he  thought  due  to  the  effect  of  castration 
might  not  have  been  one  of  degeneration  already  started  before 
castration  was  done. 

Albarran,  who  has  also  made  microscopical  study  of  pros- 
tates after  castration,  is  unwilling  to  accept  White's  and  Griffith's 
observations  as  evidence  of  atrophic  changes,  and  says  that  he 
has  seen  similar  conditions  to  those  pictured  by  Griffith  in 
cases  that  had  never  been  castrated. 

Moullin  reports  the  examination  of  a  case  that  died  twenty- 
nine  days  after  castration,  in  which  Mr.  A.  B.  Roxburgh  was 
unable  to  make  out  any  histological  change,  although  the  pros- 
tate was  distinctly  reduced  in  size. 

I  have  myself  made  examination  of  sections  from  the  pros- 
tate of  a  patient  who  had  been  castrated  seven  days  before 
death,  and,  by  comparison  of  them  with  sections  from  the  hyper- 
trophied  prostate  of  a  non-castrated  patient,  have  failed  to  find 
any  difference  which  could  be  ascribed  to  the  castration. 

In  another  case  examined  by  me,  Dr.  Post  had  castrated  the 
patient  seven  weeks  before  death.  Immediately  following  the 
operation  there  was  some  improvement ;  the  patient,  who  had 
required  the  catheter  for  four  weeks  previously,  passed  a  little 
urine,  and  after  this  there  was  some  involuntary  escape  of  urine. 
After  six  or  seven  days  the  catheter  was  again  required.  In  the 
next  month  he  passed  considerable  water,  but  required  the 
catheter  four  to  six  times  in  twenty-four  hours.  Eleven  days 
after  operation  the  prostate  was  a  little  softer,  but  no  smaller. 

At  the  autopsy  the  prostate  was  about  the  size  of  a  pullet's 
egg ;  it  was  of  firm,  even  consistency.  The  bladder-wall  was 
thickened  and  trabeculated.  The  right  ureter  was  occluded  by 
the  encroachment  of  the  right  lobe  of  the  prostate,  and  there 
was  hydronephrosis  of  that  kidney. 

A  microscopic  examination  of  the  prostate  showed  an  almost 
complete  disappearance  of  all  glandular  elements  with  a  great 
increase  of  involuntary  muscular  tissue.  The  fibrous  tissue  was 
in  about  normal  quantity. 

The  fact  that  there  had  been  no  considerable  diminution  in 
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the  size  of  the  gland  makes  it  improbable  that  the  gland-tissue 
had  disappeared  since  the  castration.  There  were  no  remnants 
of  gland  tissue  or  alveoli  filled  with  debris,  such  as  would  be 
expected  had  such  been  the  case. 

This  observation  would  seem  to  show  that  the  myomatous 
tissue  of  the  prostate  is  not  essentially  affected  by  castration. 

It  is,  then,  manifestly  difficult  to  determine  in  a  given  case 
whether  the  conditions  in  the  prostate,  found  after  death,  are 
due  to  changes  following  castration,  or  are  degenerative  changes 
already  occurring  in  a  pathological  organ  before  the  castration 
was  done. 

This  question  as  to  the  correctness  of  such  observations  as 
are  reported  by  Dr.  White  can  only  be  settled  by  an  accumu- 
lated mass  of  evidence  obtained  by  numerous  examinations  of 
the  prostates  of  castrated  patients  brought  in  contrast  to  another 
mass  of  evidence  obtained  by  control  examinations  of  hyper- 
trophied  prostates  from  non-castrated  patients. 

Such  an  array  of  evidence  does  not  yet  exist,  and  the  exact 
pathology  of  the  change  remains  to  be  worked  out.  When 
this  evidence  has  been  obtained  we  shall  hope  to  understand 
why,  in  some  cases,  little  if  any  diminution  in  the  size  of  the 
gland  occurs,  while  in  others  an  enormous  shrinkage  takes 
place ;  also,  why  the  changes  appear  so  much  more  quickly  in 
some  cases  than  in  others. 

The  second  theory  accounts  for  the  reduction  in  size  by  sup- 
posing it  to  depend  largely  upon  changes  in  the  vascularity  of 
the  organ.  The  quick  relief  of  retention  which  follows,  some- 
times immediately  upon  the  operation,  is  best  explained  by 
ascribing  it  to  a  diminution  of  the  blood  in  the  gland.  Dr. 
White  has  expressed  the  opinion  that  a  slight  change  in  the 
size  of  an  obstructing  third  lobe  would  often  cause  a  marked 
improvement  in  urination,  and  is  inclined  to  explain  these  cases 
of  rapid  improvement  in  that  way.  For,  as  he  says,  the  third 
lobe  is  very  rich  in  glandular  elements,  and  these  he  believes  to 
be  the  first  to  atrophy. 

These  considerations  seem  hardly  to  account  for  the  improve- 
ment which  occurs  within  a  few  hours ;  certainly  too    short  a 
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time  for  decided  anatomical  changes  to  occur.  They  also  do 
not  account  for  the  return  of  obstruction  observed  in  these 
cases.  Indeed,  this  recurrence  of  retention  opposes  any  belief 
in  early  anatomical  changes. 

These  phenomena  are  better  explained  by  the  vascular  theory, 
and  the  observations  of  Mr.  Mansell  Moullin  are  interesting  in 
this  connection.  He  calls  attention  to  the  above-mentioned 
not  uncommon  experience,  that  immediately  following  the 
operation  there  is  a  decided  change  in  the  prostate,  often  allow- 
ing a  return  of  the  power  of  urination,  and  that  in  a  short  time 
this  restoration  of  function  is  again  lost  to  perhaps  reappear 
later  when  the  more  permanent  changes  occur. 

He  seeks  to  explain  this  by  supposing  that  nerve-fibres  irri- 
tated by  the  tying  and  division  of  the  spermatic  cord  send  im- 
pulses to  the  central  nervous  system  which  are  reflected  along 
the  vasomotor  nerves,1  and  that  in  this  way  is  brought  about  a 
temporary  reduction  of  congestion  and  diminution  in  size. 

To  support  this  view  of  reflected  nervous  influence,  he  re- 
ports a  case  in  which  a  painful  spasm  of  the  sphincter  ani  mus- 
cle followed  operation  and  subsequently  disappeared  as  the 
first  effect  of  irritation  wore  off.  This  effect  produced  through 
a  nerve  closely  allied  to  those  supplying  the  prostate  certainly 
gives  his  theory  strong  support.  The  close  relation  between 
the  nerves  of  the  anus  and  those  supplying  the  vesical  neck  is 
well  known,  and  is  constantly  illustrated  by  the  familiar  obser- 
vation that  an  irritation  about  the  anus  leads  to  retention  of 
urine. 

The  vascular  arrangement  in  the  prostate  must  be  remem- 
bered in  order  to  fully  understand  its  importance  in  assisting 
encroachments  upon  the  urethra. 

Griffith,  who  has  investigated  this,  says :  "  I  have  been 
struck  with  the  regularity  with  which  venous  channels,  almost 
amounting  to  a  plexus,  are  found  in  the  anterior  wall  of  the 
prostatic  urethra.  These  venous  channels  are  more  numerous 
toward  the  middle  of  the  prostate,  and  they  are  placed  imme- 

1  It  is  possible  that  some  of  the  effect  may  be  produced  by  contractions  induced  in 
the  muscular  fibres  of  the  prostate. 
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diately  subjacent  to  the  mucous  membrane  in  the  somewhat 
dense  submucous  tissue,  being  only  covered  by  the  epithelium. 
These,  in  addition  to  similar  though  less  numerous  and  less 
prominent  veins  in  the  hinder  wall,  and  which  are  in  like  man- 
ner situated  immediately  beneath  the  epithelium  near  to  the 
neck  of  the  bladder,  explain  the  easily  excited  and  considerable 
hemorrhage  from  the  prostatic  urethra,  of  not  infrequent  occur- 
rence after  the  passage  of  instruments." 

The  venous  arrangements  above  described,  closely  applied 
about  the  urethra,  explain  how  any  diminution  in  the  deter- 
mination of  blood  to  the  part  might  at  once  considerably  lessen 
the  obstruction  to  urination. 

It  is  probable,  then,  that  the  alteration  in  the  blood-supply 
plays  a  very  considerable  role  in  the  changes  observed  in  the 
prostate  after  castration,  while  the  atrophy  and  disappearance 
of  portions  of  the  gland  may  perform  their  part  in  the  final 
permanent  reduction  in  the  size  of  the  organ. 

The  observations  upon  the  prostate  after  death  during  the 
past  year  have  not  borne  out  the  opinion  that  the  third  lobe  is 
especially  prone  to  shrink  after  castration.  I  have  seen  two 
specimens  from  castrated  patients  in  which  the  third  lobe  ex- 
isted as  a  large  and  obstructing  body. 

The  impossibility  of  telling  exactly  the  size  of  the  third  lobe 
before  castration  prevents  our  forming  any  idea  of  the  amount 
of  atrophy  that  may  have  occurred  in  it.  We  can  only  say  in 
such  cases  that  the  atrophy  has  not  been  sufficient  to  remove 
the  obstruction. 

While  uncertainty  exists  as  to  the  processes  by  which  the 
shrinkage  of  the  hypertrophied  prostate  is  brought  about  after 
castration,  there  is  no  doubt  that  in  a  great  part,  if  not  a  ma- 
jority, of  the  cases  a  considerable  diminution  in  size  follows  the 
operation.  This  is  usually  estimated  by  the  rectal  touch  and 
by  shortening  of  the  urethra,  as  shown  by  the  length  of  the 
catheter  required  to  reach  the  bladder. 

Both  of  these  methods  are  imperfect  and  sometimes  mislead- 
ing, but  they  are  the  best  at  our  disposal,  and  upon  them  we 
have  to  rely  for  our  information  upon  this  matter. 
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I  am  not  aware  of  any  cases  in  which  the  size  of  the  third 
lobe  has  been  accurately  mapped  out  and  watched  by  intra- 
vesical examinations,  either  with  cystoscope  or  sound. 

Choice  of  Operation.  It  may  now  be  profitable  for  us  to 
consider  what  conditions  should  have  an  influence  upon  our 
choice  between  these  two  operations  for  the  cure  of  an  enlarged 
prostate.  A  study  of  our  cases  shows  that  a  large  succulent 
prostate  gives  the  greatest  improvement  after  castration,  and  in 
such  a  case,  where  the  close  apposition  of  the  lateral  lobes  plays 
a  large  part  in  the  obstruction,  relief  after  castration  may  be 
expected  with  a  good  deal  of  confidence. 

A  case  of  this  sort  is  especially  promising  if  the  bladder  is 
still  free  from  bacterial  invasion,  so  that  the  danger  of  pyelo- 
nephritis is  reduced  to  a  minimum.  These  cases,  too,  are  not 
especially  favorable  for  prostatectomy,  as,  in  order  to  relieve 
the  obstruction,  large  portions  of  the  gland  have  to  be  shelled 
out,  and  the  operation  assumes  very  serious  proportions. 

When,  however,  the  obstruction  is  due  to  a  valvular  third 
lobe,  or  to  masses  projecting  back  into  the  bladder  and  en- 
croaching on  the  internal  orifice  of  the  urethra,  we  have  a 
condition  which  has  not  shown  itself  to  be  greatly  affected  by 
castration. 

On  the  other  hand,  this  condition  is  easily  and  radically 
treated  by  prostatectomy,  and  the  injury  inflicted  by  the  opera- 
tion is  not  serious.  In  these  latter  cases  the  prostate  is  often 
not  large,  and  yet  the  obstruction  is  very  complete. 

Between  these  two  conditions  we  have  every  degree  of  com- 
bination of  obstruction  by  pressure  and  obstruction  by  valve, 
and  this  forms  the  debatable  ground  over  which  the  two  opera- 
tions must  contend  for  supremacy,  and  as  yet  we  have  not 
sufficient  knowledge  to  properly  apportion  the  territory  between 
them. 

Of  one  thing  I  feel  convinced,  however,  and  that  is  that  in  a 
a  case  of  doubt  the  question  of  whether  the  urine  was  still  in  an 
aseptic  condition  would  have  considerable  weight  with  me,  and 
I  should  often  dare  to  do  a  castration  if  the  urinary  organs  were 
still  uncontaminated,  when,  if  the  urine  already  contained  pus, 
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I  should  prefer  the  suprapubic  operation  with  the  drainage  that 
it  affords. 

A  question  which  interests  me  in  this  connection  is  in  regard 
to  those  cases  of  considerable  dilatation  of  the  bladder  after 
long  chronic  retention,  cases  in  which  an  attempt  to  institute 
the  catheter  life  is  not  infrequently  followed  by  a  fatal  hemor- 
rhagic cystitis  or  pyelonephritis.  It  seems  possible  that  in 
such  cases  a  castration  done  without  any  interference  with  the 
bladder  might  sufficiently  remove  the  obstruction  to  allow  the 
distended  viscus  to  gradually  relieve  itself  without  any  of  the 
dangers  of  infection  so  fatal  under  these  conditions. 

As  far  as  we  know,  the  myomatous  and  distinctly  fibroid 
prostates  are  not  especially  affected  by  castration.  The  diffi- 
culty of  recognizing  such  a  condition  before  operation  must, 
however,  make  the  possibility  of  applying  this  knowledge  ex- 
tremely rare. 

Ligature  and  Division  of  the  Vas  Deferens.  In  considera- 
tion of  the  nervous  disturbances  that  follow  castration  in  ad- 
vanced life,  it  becomes  interesting  to  study  the  cases  in  which 
ligature  and  division  of  the  vas  deferens  has  been  practised. 
The  idea  naturally  arises  that  if  in  this  way  the  testicles  can  be 
retained,  and  at  the  same  time  the  shrinkage  of  the  prostate  can 
be  brought  about,  perhaps  the  nervous  depression  can  be  avoided 
and  still  the  obstruction  be  removed. 

I  have  obtained  reports  of  22  cases  which  give  a  most  unfav- 
orable showing  for  this  operation,  for  7  of  these  patients  died. 
Of  these  cases  of  death,  2  were  due  to  hemiplegia,  coming  on 
shortly  after  operation ;  1  was  a  case  of  suicide  in  a  man  who 
became  maniacal  after  operation ;  and  the  others  were  due  to 
internal  conditions,  usually  of  the  kidneys.  Of  the  remaining 
15,  3  showed  no  relief;  improvement  was  moderate  in  5,  but  1  of 
these  subsequently  relapsed ;  and  great  improvement  followed 
in  7. 

The  number  of  cases  is  too  small  to  enable  us  to  draw  any 
conclusion  either  as  to  the  mortality  or  the  degree  of  improve- 
ment which  can  be  expected  from  this  operation ;  but  even  these 
few  cases  seem  to  show  that  the  operation  has  no  advantage 
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over  castration  in  point  of  mortality,  while  it  is  less  satisfactory 
in  obtaining  relief. 

Unilateral  Castration.  But  few  observations  have  been 
reported  of  this  operation  within  the  year,  and  these  are  not 
of  any  decisive  value,  as  in  some  few  of  them  a  decided 
diminution  of  the  corresponding  lobe  of  the  prostate  was  ob- 
served, while  in  others  no  change  in  the  gland  could  be  detected. 

The  author  has  had  one  experience  in  this  connection,  having 
had  an  opportunity  to  examine  a  patient  operated  upon  by  Dr. 
J.  W.  Elliot.  Examinations  were  made  both  before  and  after 
the  removal  of  one  of  the  testicles.  The  castration  was  for  a 
very  large  hydrocele  with  possible  testicular  disease. 

In  this  case  the  diminution  in  size  of  the  corresponding  half 
of  the  prostate  was  very  noticeable,  showing  both  diminution  in 
size  and  a  softening  in  consistency.  This  observation  was  con- 
firmed by  other  observers. 

In  this  case  there  had  been  no  obstruction  to  urination,  so 
that  no  light  was  thrown  upon  the  question  whether  this  uni- 
lateral shrinkage  makes  the  urethra  more  permeable. 

Conclusions.  The  conclusions  which,  I  think,  we  may  draw 
by  this  examination  of  the  subject  are  the  following : 

1.  In  the  matter  of  mortality  the  operation  of  prostatectomy 
has  a  slight  advantage  over  castration.  It  seems  probable  that 
with  later  statistics,  reflecting  the  last  improvements  in  the 
technique  of  prostatectomy,  this  advantage  would  be  further 
increased. 

2.  Prostatectomy  has  the  further  advantage  that  it  allows  of  a 
thorough  examination  of  the  bladder  and  of  the  discovery  and 
correction  of  other  conditions  not  before  suspected.  Stones  are 
frequently  removed  in  this  way  without  adding  to  the  gravity 
of  the  operation.  In  several  reported  cases  of  castration  the 
absence  of  improvement  has  led  to  the  subsequent  discovery  ot 
stones  which  have  required  other  operations  for  their  removal. 

3.  Prostatectomy  has,  on  the  other  hand,  the  disadvantages 
that  it  confines  the  patient  for  a  longer  time  and  that  it  is  some- 
times followed  by  a  fistula.  This  occurred  in  1  of  the  42  cases 
used  in  this  paper. 


CASTRATION  FOR  ENLARGED  PROSTATE.      209 

4.  It  is  too  early  to  know  whether  any  permanent  loss  of 
vigor  follows  castration  when  done  on  old  men.  The  nervous 
effects  which  sometimes  immediately  follow  the  operation  sug- 
gest a  suspicion  that  with  the  testes  the  system  may  lose  some 
tonic  effect  exerted  by  those  organs. 

5.  The  functional  results  of  the  two  operations  seem  at  pres- 
ent to  be  as  nearly  equal  as  possible,  and  the  tendency  to  relapse 
shows  itself  in  about  the  same  proportion  of  cases  after  either 
operation. 

6.  The  reduction  in  the  size  of  the  prostate  after  castration  is 
largely  due  to  the  diminution  of  congestion.  Later,  a  degen- 
eration and  absorption  of  considerable  portions  of  the  gland 
may  occur.  The  glandular  elements  are  particularly  affected 
by  this  atrophy. 

7.  Castration  would  seem  to  be  especially  efficacious  in  cases 
of  large,  tense  prostates  when  the  obstruction  is  due  to  pressure 
of  the  lateral  lobes  upon  the  urethra. 

8.  Castration  is  of  but  little  use  in  myomatous  and  fibrous 
prostates. 

9.  Prostatectomy  has  its  especial  field  in  the  treatment  of  ob- 
structing projections  which  act  in  a  valvular  way  to  close  the 
urethra.  There  is,  however,  no  form  of  prostatic  obstruction 
which  a  skilful  operator  may  not  correct  by  prostatectomy. 

10.  Frostatectomy  is  then  applicable  to  more  cases  than 
castration,  and  is  especially  to  be  selected  when  an  inflamed 
condition  of  the  bladder  makes  drainage  desirable. 
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Table  of  Cases  of  Castration  for  the 


No. 

V 

to 

< 
57 

Date  of 
Operation. 

Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 

Immediate  Effect. 

I 

May          24, 

Prostate  enlarged   and  hypertrophied  ; 

Irritability  of    urethra   and 

1895,  J.  w. 

hsematuria;  retention;  irritability  of 

bladder  immediately   im- 

Hauckley. 

urethra  and  bladder. 

proved  and  able  to  urinate 
at  will  in  twenty-four 
hours. 

2 

65 

March       15, 
1895,  S.  C. 
Gordon. 

Prostate  very  large,  irritable,  and  pain- 
ful;   frequent  micturition;   catheter; 
small  amount  of  albumen. 

Prostate  very  much  smaller. 

3 

73 

June         19, 
1895,  S.  C. 
Gordon. 

Prostate  very  large ;  bladder  excessively 
irritable,  requiring  to  be  relieved  every 
hour;  hematuria. 

4 

83 

July          29, 

Incontinence  of  urine;  severe  cystitis; 

August  1  passed   3  lv>  and 

1895,  S.  C. 

prostate  very  large;  catheter  used  con- 

continued to  empty  blad- 

Gordon. 

stantly. 

der  without  catheter. 

5 

68 

May,     1895, 
R.  Park. 

Bladder  sacculated ;  perineal  distance 
greatly  increased ;  urine  alkaline. 

No  immediate  effect. 

6 

65 

July,    1895, 
R.  Park. 

Constant   use   of    catheter;    tenesmus 
extreme;    partial   bladder  paralysis; 

enlargement  in  all  directions. 

7 

70 

December, 

About  like   Case  6;  tenesmus  not  so 

Improvement  noticeable  in 

1895,     R. 

urgent;  prostate  not  quite  as  large. 

two  weeks. 

Park. 

8 

7i 

April         13, 

Prostate  much  enlarged ;  chronic  cys- 

No improvement  of  bladder 

D. 

1892,  J.  R. 
Weist. 

titis  ;  urination  very  frequent  and  pain- 
ful; castration  for  chronic  neuralgia  of 
testes. 

and  prostate. 

9 

69 

June  8,  1895, 

Prostate  much  enlarged ;  urination  pain- 

But little  improvement  for 

J.  R. Weist. 

ful  ;   catheter   frequently   employed ; 
testes  pa;nful. 

six  months. 

IO 

55 

July          19, 

Moderate     enlargement ;     bladder  di- 

At end  of  two  months  still 

1895,  L.S. 

lated,  atonic ;  no  cystitis  ;  stillicidium ; 

dependent  on  catheter,  but 

Pilcher. 

never  used  catheter,but  catheter  passes 
readily. 

can    spontaneously     void 
all  over  sixteen  ounces. 
After  seven  days  can  spon- 

ii 

68 

July        31. 

Moderate       enlargement ;         bladder 

taneously    void    all    over 

1895,  L.S. 

dilated,  atonic;  stillicidium;  catheter 

thirty  two  ounces. 

Pilcher. 

passes  readily. 

After  seven  days   catheter 

12 

72 

October    10, 

Moderate       enlargement;         bladder 

passes  easily ;  after  twenty- 

1895,  L.S. 

dilated,  atonic;  stillicidium ;  catheter- 

one days  complete  spon- 

Plcher. 

ization  difficult. 

taneous  evacuation  of 
bladder. 
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Reduction  of  Enlarged  Prostate. 


t>    .  r\     _»•      vr  _:_      Final  Effect  of  Operation  on  Prostate,  mentioning    c   ,  TT.  „  _    . 

Post-Operauve  Mania.  Time  when  ^ange  made  ,tlelf  5bserve(L    B    Subsequent  History  of  Patient. 


Decided  mania, more 
or  less  persistent 
now. 


No  catheter  required;  discharged  cured 
March  9. 

Was  relieved  in  two  weeks ;  discharged 
July  10 ;  able  to  retain  urine  three  to 
four  hours  and  passes  most  of  it 
naturally. 

November,  admitted  with  calculus; 
suprapubic  cystotomy ;  found  prostate 
entirely  absorbed  except  the  capsule. 

Gradual  improvement. 

Forty  days  later  patient  reports  free 
from  pain  with  fair  expulsive  power; 
catheter  only  to  void  residual  urine. 


Mania  followed  in 
ten  days,  lasting 
six  weeks. 


None ;  mania  lasted  six  weeks ;  general 
debility  and  melancholia  until  death 
of  uraemia,  one  year  after  operation. 

Catheter  not  employed  after  six  months ; 
cystitis  nearly  disappeared;  prostate 
much  reduced  in  size. 


After  fourteen  days 
mind  became  dis- 
turbed coincident 
with  suppuration 
and  sloughing  in 
wound. 


At    end    of  six  months   condition 
changed. 


Progressive  improvement  in  local  condi- 
tions up  to  date  of  death,  two  months 
later  of  dysentery. 

End  of  three  months  prostate  nearly 
normal  in  size;  function  of  urination 
normal. 


March,  1896.  Continued 
to  improve  and  now  emp- 
ties bladder  voluntarily, 
but  for  safety  uses  catheter 
each  night. 

Died  from  unemia  within  a 
week  after  operation  for 
calculus. 


February,  1896.  Patient  a 
"new  man,"  urinates  nor- 
mally ;  no  residual  urine ; 
no  complaint  of  bladder. 

March  3,  1896.  Very  great 
general  improvement  in 
every  respect;  patient  now 
quite  comfortable. 


In  this  case  the  scrotum  and 
both  testicles  removed  by 
patient ;  scrotum  was 
stretched  over  a  bench  by 
a  loop  of  bandage  which 
was  nailed  to  bench;  a 
large  chisel  was  employed, 
part  of  a  brick  being  used 
as  a  mallet ;  patient  is  now 
very  well  and  proud  of  his 
achievement. 


Mental  condition  much  im- 
proved as  local  healing 
progressed,  but  at  end  of 
three  months  is  still  more 
feeble  than  before  opera- 
tion. 
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Table  of  Cases  of  Castration  for  the 


Date  of 
Operation. 


Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 


Immediate  Effect. 


53 


65 


77 


72 


17     60 


18     80 
D. 


64 


D. 


55 


October  23, 
1895, L.  S. 
Pilcher. 


February  3, 
1896,  L.  S. 
Pilcher. 


October  31, 
1895,  W. 
W.  Keen. 

October  25, 
1895,  Jos. 
Ransohoff. 


February  24, 
1894,  Geo. 
R.  Fowler. 


October  16, 
1895, J.  B. 
Roberts. 


April 
1895. 
(?) 


15, 


April  4, 

1895,  John 
Homans. 


December 
17,  1895. 
C.B.Porter 

February, 
1895.  Dr. 
F.  Henro- 
tin,  opera- 
tor ;  re- 
ported by 
Dr.  W.  T. 
Belfielcl. 

September 
14, 1895  J. 
W.  Elliot. 


Prostate  moderately  en1  arged;  bladder 
contracted,  much  hypertrophied ; 
chronic  cystitis ;  entirely  dependent 
on  catheter  for  five  months,  off  and  on 
for  five  years. 

Prostate  greatly  enlarged;  absolute 
retention  ;  suprapubic  cystotomy ; 
bladder  contracted  and  walls  hyper- 
trophied. 

Prostate  enlarged ;  five  to  six  ounces 
residual  urine ;  bladder  irritated  by 
constant  use  of  catheter ;  kidneys  in 
good  condition 

Prostate  greatly  enlarged ;  suprapubic 
cystotomy;  lateral  lobes  of  prostate 
found  enlarged,  forming  an  almost 
complete  ring,  projecting  an  inch  into 
bladder;  kidneys  normal. 

Prostate  much  enlarged;  cystitis;  re- 
sidual averaged  seven  ounces;  was 
operated  on  by  Dr.  Cabot  one  year 
before  (litholapaxy). 


Middle     lobe     enlarged; 
change  in  lateral  lobes. 


not   much 


Prostate  enlarged  posteriorly,  hard  and 
smooth;  pus,  blood,  and  bladder 
epithelium  in  urine ;  urine  alkaline 
and  passed  with  difficulty. 


Prostate  enlarged ;  bladder  weak  and 
atonic ;  urine  drawn  by  soft  catheter 
when  possible,  by  silver  prostatic 
when  not ;  kidneys  fairly  normal. 


Chronic  hypertrophy  of  prostate. 


Prostate  symmetrically  enlarged, 
smooth  and  hard,  not  tender;  blad- 
der irritable ;  chronic  cystitis ;  no 
kidney  elements  found  in  urine. 


After  six  days  began  to  uri- 
nate spontaneously. 


After  ten  days  began  to  void 
urine  per  urethram  ;  end 
of  three  weeks  no  percep- 
tible change  in  size  of 
prostate. 

Three  weeks  later  no  change 
as  to  prostate  or  urine. 


Negative. 


End  of  two  weeks  micturi- 
tion every  six  hours  with 
practically  no  residual. 


Negative. 


Urine   passed  involuntarily 
off  and  on  first  week. 


Soft  catheter  passed  with 
ease,  and  after  this  passed 
his  urine  without  help. 


No  relief  to  retention. 


1  This  case  is  repeated  at  No.  37.     Its  removal  from  the  statistics  improves  the  result  slightly. 
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Reduction  of  Enlarged  Prostate. — Continued. 


Post-Operative  Mania. 


Mind  had  been  fail- 
ing before  coming 
into  my  wards  at 
hospital. 


Final  Effect  of  Operation  on  Prostate,  mentioning     ~   ,  t  ...  ,  „    . 

Time  when  Change  made  Itself  Observed.  Subsequent  History  of  Pauent. 


Marked  increase  in 
senility ;  patient 
frequently  out  of 
his  head  before  and 


End  of  three  months  spontaneous  urina- 
tion has  continued,  but  catheter  is 
introduced  every  night  to  completely 
empty  bladder ;  three  to  seven  ounces 
residual  urine  always  found. 


February,  1896,  still  has  to  use  catheter 
once  daily ;  three  to  four  ounces  resid- 
ual urine ;  is  more  comfortable  than 
before  operation. 

Gradual  reduction ;  four  and  a  half 
months  later  prostate  is  reduced  one- 
half;  uses  no  catheter;  urinates  twice 
in  night ;  no  pain. 

When  last  seen  improvement  in  symp- 
toms seemed  out  of  all  proportion  to 
extent  of  diminution  in  size  of  pros- 
tate, which  was  slight. 

No  change  observed ;  death  occurred 
too  early  to  permit  of  benefit. 


Died  May  II ;  passed  out  of  my  hands 
May  I ;  records  say,  "  he  passed  now 
clear  and  now  bloody  urine ;  mind 
failed  rapidly  until  the  end." 


January  28,  1896,  no  trouble  in  passing 
water  since  operation ;  prostate  normal 
size  to  touch  or  rather  small ;  general 
condition  much  better  than  before 
operation  and  works  as  teamster; 
piles  were  cured  by  operation. 

Died  four  days  after  operation  at  Massa- 
chusetts General  Hospital. 

Eighty  days  after  operation  prostate  two 
and  a  quarter  inches  long;  no  change, 
subjective  or  objective,  in  urinary 
symptoms  nor  size  of  prostate. 


No  change  noticed  in  size  or  character 
of  prostate. 


March  19,  1896.  Patient 
writes  that  he  is  well ; 
organs  performing  func- 
tions freely  and  no  use  for 
catheter. 

Died  fifth  day ;  no  autopsy ; 
death  not  due  to  operation, 
but  to  condition  of  patient, 
which  was  bad. 

Afterwards  learned  that  this 
patient  had  attacks  of 
dribbling  and  dysuria  oft 
and  on  for  some  lime,  and 
was  sent  to  hospital  be- 
cause attending  physician 
thought  he  would  die. 


Patient  gradually  failed  till 
death,  October  5,  1895; 
secreted  forty  to  fifty 
ounces    dailv      Autopsy : 
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Table  of  Cases  of  Castration  for  the 


No. 

-Si 

Date  of 
Operation. 

Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 

Immediate  Effect. 

24 

64 

July          30, 
1895,  M.H. 

Bladder   inflamed;  prostate   enlarged, 
tender,     soft,     congested;      kidneys 

Richardson. 

normal. 

25 

73 

April         25, 

Prostate  size  of  mandarin  orange,  soft ; 

Aggravation  of  pain,  vesical 

D. 

1895,  E.L. 

moderate    vesical    catarrh  ;  urination 

spasm,  and  all  other  symp- 

Keyes. 

possible  only  with  catheter;  kidneys 
sound. 

toms  followed  operation 
till  death;  urgency  and 
pain  frightful  in  intensity 
and  frequency. 

26 

75 

January    15, 

Both  testicles  cystic;  micturition  fre- 

January  28    is    practically 

1896,  J.  H. 

quent   and   painful.     November   13, 

well ;  sleeping  quietly  six 

Packard. 

1895,  suprapubic  cystotomy  and  stone 
removed. 

hours  at  night. 

27 

68 

December 

Moderately  enlarged,  smooth,  and  hard 

Passed   water  fifteen    days 

17. 1895,  J. 

prostate;  right  lobe  distinctly  larger 

after    operation    for    first 

C.  Warren 

than  left ;  cystitis ;  nothing  renal. 

time  in  five  weeks;  nine 
days  after  operation  pros- 
tate smaller  and  softer. 

28 

68 

July  2,  1895, 

Prostate  greatly  enlarged  laterally  and 

After      operation       patient 

D. 

R.          W. 

posteriorly ;  cystitis  ;  chronic    diffuse 

could  pass  water  without 

Taylor. 

nephritis ;  four  and  a  half  ounces  of 
residual  urine. 

much  straining  and  did 
not  urinate  as  frequently  at 
night  as  before. 

29 

62 

March      14, 

Prostate  greatly  enlarged  ;  bladder  seat 

At    first    very    slight     im- 

1896, T.W. 

of  chronic  inflammation ;  micturition 

provement,  but  enough  to 

Hunting- 

frequent and  painful ;  patient  exces- 

justify  operation;  pus   in 

ton. 

sively  nervous  and  begged  for  opera- 
tion;    no    evidence   of    kidney  dis- 

urine considerably  less. 

30 

77 

June         24, 

ease. 
Prostate  as  large  as  small  lemon  ;  slight 

Immediate   relief;  catheter 

D. 

1895,  S.W. 

cystitis ;    pyelitis  ;    intense   distress ; 

not  required  for  three  days, 

Torrey. 

catheterized  very  frequently. 

then  needed  for  rest  of  life, 
though  not  as  frequently 
as  before  operation. 

31 

65 

March      15, 
1895. 

Prostate  much  enlarged  with  consider- 
able inflammation  of  bladder. 

Maine 

General 

Hospital ; 

reported  by 

Dr.   S.   H. 

Weeks. 

32 

74 

February  19, 
1896, 
Maine 
General 
Hospital ; 
reported  bv 
Dr.   S.   H. 
Weeks. 

Prostate  much  enlarged. 

■ 

Passes  urine  better. 
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Reduction  of  Enlarged  Prostate. — Continued. 


mL-  -  -w  ...■;...  H.ni.     Final  Effect  of  Operation  on  Prostate,  mentioning     c   ,  „.  r  _    . 

Post-Operauve  Mama.  Time  when  ^^  ma(Je  ^^  <jbserved     s     Subsequent  History  of  Patient. 


after  operation ; 
mental  condition 
much  worse  after 
operation. 


Post-operative  mental 
irregularity, — not 
maniacal  but 

febrile. 


Gradual  diminution  in  size;  perineal 
section  June  10,  1895 ;  castrated  be- 
cause we  knew  of  nothing  else  to  do. 


Prostate  to  rectal  touch  seemed  softer, 
not  otherwise  changed. 


Patient  remains  ner- 
vous and  despond- 
ent. 


Developed  senile  de- 
mentia one  month 
after  operation. 


March  14,  1896,  prostate  slightly  en- 
larged ;  has  passed  catheter  but  two 
or  three  times  since  leaving  hospital ; 
good  general  health ;  "  it  was  a  grand 
success,"  patient  declares. 

About  ten  days  after  operation  patient 
began  to  lose  ground,  and  died  of  ex- 
haustion on  the  nineteenth  day;  no 
change  appreciable  to  exploration. 

April  11,  1896,  reports  that  gland  is 
perceptibly  smaller,  and  patient  now 
leads  a  comparatively  comfortable  life  ; 
before  operation  was  as  miserable  as 
any  human  being  could  be. 

Rapid  atrophy ;  size  diminished  one- 
half  in  about  one  week. 


March  12,  1896,  patient  asserts,  "  I  am 
no  better  than  before  operation." 


no  middle  lobe ;  kidneys 
practically  normal.  This 
patient  died  in  the  sum- 
mer of  1896.  A  large  sac- 
culated stone  was  found. 

Slight  improvement  of 
powers  of  urination ;  dim- 
inution of  painful  spasm 
of  bladder  during  efforts 
of  micturition. 

Death  in  fifth  week,  appar- 
ently from  exhaustion. 


March,  1896.  This  patient 
seems  to  be  in  excellent 
general  health. 


Patient  died  August  2 1 ; 
developing  senile  dementia 
about  one  month  after  op- 
eration. Operation  and 
convalescence  aseptic. 

Subsequent  history  so  far 
has  shown  no  improve- 
ment. 


Have  not  heard  from  him 
since  he  left  the  hospital. 


Table  of  Cases  of  Castration  for  the 


No. 


Date  of 
Operation. 


Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 


Immediate  Effect. 


56 
68 

65 
56 


57 


68 


64 
D. 


7i 


64 
D. 


69 


August  16, 
1895,  S.  J. 
Mixter. 

August     16, 

1895,  S.  J. 

Mixter. 
September 

14,     1895. 

F.  B.  Har- 
rington . 
December  7, 

1895,  C.B. 

Porter. 
December  17 

1895,      C. 

B.  Porter. 


December  28, 

1895,  H.H. 
A.  Beach. 

Tanuary     9, 
"  1896,  H.H. 

A.  Beach. 
March       14, 

1896,  J.  W. 
Elliot. 

John  B.  Dea- 

ver. 
February, 

1895, 
Church. 


August  28, 
1895,  Mor- 
ton. 


Bangs. 


Manning,  by 

Moullin, 

Lancet, 

1896. 
Albatran,  Au 

gust,  1895. 


Retention  and  cystitis. 
Cystitis ;  "  catheter-life." 


Symmetrical  enlargement  of  prostate  ; 
"  catheter-life." 


Symmetrical  enlargement  of  prostate, 
both  lobes;  enlargement  of  middle 
portion ;  residual  ^  xxvi. 

Prostate  double  normal  size ;  symmet- 
rical catheter-life. 


Prostate  three  times  normal,  "  reaching 
from  spine  to  spine  (ischial);"  rtten- 
tion. 

Prostate  twice  normal ;  residual  ^  v  ; 
cystitis. 

Symmetrical  enlargemtnt  of  prostate; 
residual    5xx'n- 


Enlarged  prostate. 

Symptoms :  great  pain  and  difficulty  in 
passing  water ;  began  seven  years  be- 
fore, and  had  increased  in  severity ; 
used  catheter  occasionally  for  a  few 
years,  but  of  late  unable  to  pass  it 
without  excruciating  pain ;  sometimes 
haemorrhage ;  s  ight  cystitis ;  prostate 
greatly  enlarged;  patient  losing 
weight  and  in  great  pain. 

Increasing  difficulty  of  micturition  for 
some  time,  culminating  in  total  reten- 
tion ;  attempts  to  pass  catheter  caused 
haemorrhage ;  enormously  hypertro- 
phied  prostate ;  large  as  an  orange, 
and  soft;  urine  ammoniacal;  much 
pus,  and  black  with  blood. 

Enlarged  prostate ;  distended  bladder ; 
kidneys  involved;  not  considered  a 
suitable  case  by  Dr.  Bangs. 

Prostate  as  large  as  a  small  orange. 


Acute  retention ;    prostate  smooth  and 
moderately    hyperlrophied ;    bladder 


Apparent  diminution. 


At  end  of  a  week  prostate 
appreciably  smalltr;  pain 
trifling ;  able  to  pass  water 
at  times  with  catheter;  at 
end  of  second  week  pros- 
tate one-third  smaller; 
end  of  third  week  one- 
half  former  size. 

Bleeding  ceased  almost  im- 
mediately, though  cathe- 
terization continued ;  slow- 
ly improved  and  normal 
action  three  weeks  after 
operation. 


In  a  few  days  urine  passed 
in  a  fuller  stream,  and 
bladder  had  regained  [its 
tone. 

Afternoon  of  operation 
passed  twenty    grammes ; 
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Reduction  of  Enlarged  Prostate. — Continued. 


Post-Operative  Mania. 


Final  Effect  of  Operation  on  Prostate,  mentioning    ,. 
Time  when  Change  made  Itself  Observed. 


"  Up  and  around,"  September  5,  1895. 


Discharged   much  relieved  October  5, 
1895. 

Discharged   much    relieved  September 
21,  1895. 


Diminution  of  middle  portion ;  residual 

5*a. 


January  I,  1895,  prostate  normal;  dis- 
charged much  relieved. 

Residual  ^ '  5  discharged  much  re- 
lieved March  6,  1896. 

Died  March  20,  1896.  Autopsy  re- 
vealed right  kidney  three  times  nor- 
mal size;  left  kidney  size  of  hen's 
egg;  left  ureter  occluded. 

Died  of  chronic  uraemia  some  days  after 
operation. 

March,  1895.  Only  slightly  larger  than 
normal ;  practically  no  pain  ;  slight 
atony  of  bladder  made  occasional 
catheter  necessary,  but  this  was  pain- 
less ;  able  to  sleep  four  hours ;  genera1 
condition  better. 


October  28,  urinated  four  to  six  times 
a  day  with  no  distress;  normal  urine; 
prostate  much  smaller  than  two  weeks 
after  operation  ;  very  dense. 


Death  in  a  week. 


One  month  later  right  lobe  still  enlarged, 
but  smaller;  left  lube  normal. 


July  25,  1895, prostate  one-fifth  smaller; 
cathf ter  passes  easily. 


May,  1896.  Returned  to 
hospital  for  stone,  with 
great  pain  and  much  suf- 
fering and. discomfort. 

Discharged  much  relieved ; 
result  said  to  be  excellent. 

Died  December  21,  1895. 
Autopsy  revealed  enlarge- 
ment of  middle  portion  of 
prostate,  with  right  kidney 
in  advanced  stage  of  cystic 
degeneration. 


Two  months  after  stronger 
than  for  years ;  no  urinary 
trouble  at  all. 
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< 
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74 

48 

65 

49 

50 

72 

Si 

66 

52 

64 

53 

63 

54 

(?) 

D. 

55 

56 

69 

D. 

57 

77 

58 
59 

73 

Date  of         I    Condition  of  Prostate,  Bladder,  and  Kidneys 
Operation.  as  far  as  Ascertained. 


insensible;    pus   in   urine;    catheter 
necessary. 

October     26,  Enormous  prostate ;  urine  foul,  ammo- 

1894,  Man-  niacal;  intense  straining ;  used  cathe- 
sell-Moul-  ter  for  years;  worn  out  with 
lin.  pain  and  loss  of  sleep. 

December  7,  Prostate    enormously   enlarged;    great 

1895,  Stew-  agony  on  account  of  inability  to  pass 
art  and  urine ;  symptoms  worse  for  a  year, 
Haynes.  and  very  severe  for  a  month. 

April,    1896,    Prostate  enoimously  enlarged;  had  not 
Parker.  passed      urine      normally      for      six 

months. 
December  7,    Diabetes  for  some  years ;  prostate  very 
1895,  large;  difficulty  in  passing  water  for 

Reeves.  over  four  years ;  entirely  dependent 

on  catheter  for  four  months :  passing 
urine  every  half  to  two  hours. 
November  I,    Longtime  had*  frequent   and  difficult 
1895,  G.  A.      micturition;      catheter   many    times 
Bright.  daily ;  urine  loaded  with  pus ;  poor 

general  health. 

May 20,1893,    Difficulty  in   urination  for  two  years; 
Bockman.         passed  water  every  fifteen  to   thiity 
minutes;  prostate  size  and   shape  of 
half  a  lemon ;  some  general  arterio- 
sclerosis; residual,  1500  grammes. 
May,     1895,    Catheter  at  times  for  three  years ;  cysti- 
Ross.  tis;  urethritis;  prostate  three  inches 

long  and  firm. 
McGraw.  Passing  purulent  urine  with  some  diffi- 

culty ;  using  catheter  himself. 
Derember3i,   Constant  desire   to   micturate;   sexual 
1895,  irritation;  priapism. 

Haynes. 
Boling.  Prostate  size  of  ordinary  orange ;  resid- 

ual urine  ^xxx'n;  micturition    every 
fifteen  minutes  at  night. 
May  14,1895,   Catheter- life  eighteen  years;  then  im- 
Lerings.  possible,  and  artificial  suprapubic  ure 

thra;  fair  condition  after  this  for  three 
or  four  years ;  cystitis  then  grew  worse, 
and  prostate  growing  steadily. 
Septemberii,   Prostate  hard,  size  of  an  orange;  urine 
1894,  decomposing    and    contained    much 

James  blood;  kidneys  presumably  normal 

Swain 


June2i,i895,  Entirely  dependent  on  use  of  catheter 
Bockman.         for  over  a  year. 


Immediate  Effect. 


getting     better    constant- 
ly; residual  urine  dimin- 
ished. 
Ten  days  later  prostale  de- 
cidedly smaller  by  rectum. 


In  a  few  days  pain  subsided, 
and  he  began  to  pass  urine 
easily. 


Passed  urine  six  days  after 
operation,  and  has  con- 
tinued to  do  so. 


Second  day  passed  ^  xiv 
voluntarily ;  general  ame- 
lioration of  symptoms  at 
once;  intermittent  malaria 
followed. 

Six  days  later  residual  900 
grammes;  prostate  had 
begun  to  shrink. 


Five  days  after  operation 
passed  urine  without 
catheter. 

Immediate  relief. 


Cystitis  developed  seven 
days  after  operation. 

Thirty-six  days  after  opera- 
tion passed  urine  by  ure- 
thra for  first  time  in  eigh- 
teen years. 

Seventh  day  passed  small 
amount  of  urine  normally, 
this  increased  till  at  end 
of  three  weeks ;  passes  all 
urine  voluntarily. 

Able  to  pass  urine  volun- 
tary same  night,  and  no 
occasion  to  use  catheter 
since. 
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Reduction  of  Enlarged  Prostate. — Continued. 


t,    »  r\        .•■»»•      !  Final  Effect  of  Operation  on  Prostate,  mentioning    c„> .  »•,_.  *•*>••     » 

Post-Operauve  Mania.  Time  when  c^ange  made  ,t5e,f  observed.  Subsequent  History  of  Pauent. 


Slight  talkativeness. 


One  month  later  urgency  and  pain  less ; 
health  better;  frequently  slept  two 
hours ;  neck  of  bladder  less  sensitive ; 
ordinary  metal  catheter  passes  easily. 

One  month  later  voids  ur.ne  like  a  bov. 


Passes  urine  naturally. 


End  of  ten  weeks  still  used  catheter  two 
or  three  times  daily,  though  some  urine 
passed  w.thout  it;  general  condition 
improving. 

January,  1896,  no  pain  on  micturition  ; 
no  need  of  catheter;  general  condition 
good ;  palpable  diminution  in  size  of 
prostate  ;  urine  nearly  normal. 

January,  1895,  micturition  twice  at  night; 
prostate  considerably  smaller,  but  still 
enlarged ;    400  grammes  of    residual 


May,  1896.  Is  still  alive  and 
in  perfect  condition. 


Unconscious 
eighth  day. 


Six  weeks  later  prostate  had  decreased 
in  size  one-half;  cystitis  relieved ;  no 
residual. 

Trouble  began  again ;   no  sepsis. 

March  17,  1896,  no  suffering,  never  felt 
better ;  about  ^  iv  of  residual ;  urine 
normal  in  color,  odor,  and  quantity. 

Prostate  had  begun  to  shrink  in  size 
when  he  died  on  fourteenth  day. 

Before  August  17  prostate  decreased 
about  one-half  in  size;  cystitis  better, 
and  severe  pain  gone. 


May,  1 896. Patient  considers 
himself  cured. 

Died ;  no  autopsy. 


May,     1896.    Improvement 
satisfactory. 


End  of  fifth  week  prostate  soft  and  size  Decemberll.Thirteen  weeks 
of  horse-chestnut ;  urine  normal.  after    operation,    prostate 

rather  smaller  and  firmer 
than  at  last  examination ; 
free  from  any  difficulty  in 
emptying  bladder. 

No  observations  after  three  days. 
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79 


Date  of 
Operation. 


73 

77 

D. 

82 

70 
66 


60 


November  30, 
1895,  Rick- 
etts. 

Lillienthal, 
operator ; 
Gerster,  the 
reporter. 

April,    1895, 
Lillienthal, 
operator, 
and  Gerster, 
reporter. 

Parker. 


Junei3,i895, 
Wethcrell. 


February, 

1895, 
Munn. 


Hodenpyl. 


April  18, 
1895,  Ken- 
dall. 


October     12, 

189S, 
Meyer. 

Novemberi3, 
1895,  Mc- 
Conkey. 


May,      1895, 
Post. 


Orvill  Hor- 
witz. 

Horwitz. 

October,  1 895, 
John  W. 
Perkins. 


Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 


One  week  before  operation  pnssed  water 
on  an  average  of  twenty-two  minutes ; 
passed  5  n  of  Pus  daily. 

Enormously  enlarged  middle  lobe ;  man 
in  constant  agony. 


Suffered  fourteen  years ;  suprapubic 
cystotomy  done  years  before ;  unable 
for  many  years  to  pass  urine  himself. 


Prostate  moderately  enlarged;  reten- 
tion for  ten  days ;  both  testicles 
cystic. 

Enormous  prostate;  able  to  pass  5iii 
in  twenty-four  hours,  and  drew  3  lx 
by  catheter;  both  testes  cystic,  and 
double  hydrocele. 

Symptoms  for  five  years  ;  perineal  pros- 
tatectomy in  November,  1894;  after 
six  months '  systematic  catheterization 
slight  and  temporary  relief;  in  three 
months  cystitis  and  difficulty  of  mictu- 
rition severe  as  ever. 

Suffered  intensely  from  obstruction  of 
bladder,  due  to  enormous  hypertrophy 
of  prostate. 

Six  years  confined  to  house ;  almost  in- 
cessant use  of  catheter ;  retention  ; 
cystitis;  prostate  large;  urine  viscid 
and  ropy ;  general  health  poor. 

Immensely  enlarged  hard  prostate ; 
chronic  purulent  cystitis;  micturition 
difficult;  retention;  cystic  and  degen- 
erated testes  removed. 

Frequent  micturition  growing  worse, 
and  accompanied  by  desire  to  defe- 
cate ;  complete  retention  since  J"ly, 
1895;  prostate  hard  and  sensitive, 
enlarged ;  emaciation,  anorexia,  fever, 
sciatic  pain. 

Catheterized  five  times  a  day  by  attend- 
ant; micturition  impossible;  great 
pain  and  discomfort ;  urine  purulent; 
poor  mental  condition. 


Immediate  Effect. 


In  two  weeks  catheter  un- 
necessary. 


In  four  weeks  able  to  hold 
^  ii  to  §  iii,  and  pass  it 
himself. 


Very  large  prostate ;  retention  and  in- 
continence ;  frequency  of  micturition ; 
residual  urine  and  cystitis;  micturi- 
tion painful,  and  no  straining. 


Thirty-six  hours  after  oper- 
ation passed  ^  xii. 


Catheterization     necessary 
for  two  months. 


Shrinkage  of  prostate  to 
restoration  of  voluntary 
micturition. 

Immediate  relief;  retained 
urine  four  hours  and 
passed  it  without  pain ; 
one  or  two  attacks  of  cys- 
titis recurred. 

Catheter  omitted  after 
twelve  days,  when  shrink- 
age of  prostate  easily  rec- 
ognized. 

Night  after  operation  cathe- 
ter only  three  times,  in- 
stead of  eight  to  ten; 
passed  water  ninth  day 
without  pain. 

Three  weeks  after  operation 
could  pass  urine  up  to 
%  v;  pusstillin  urine ;  great 
shock. 


Completely 
two  weeks. 


relieved     for 
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Reduction  of  Enlarged  Prostate.  —  Continued. 


Post-Operative  Mania. 


Final  Effect  of  Operation  on  Prostate,  mentioning 
1  ime  when  Change  made  Itself  Observed. 


Subsequent  History  of  Patient. 


One  month  later  pus  had  disappeared ; 

micturition    about   once    every    hour; 

general  health  better. 
May,  1895,  perfectly  able   to  attend  to 

business. 


Shock  pronounced ; 
acute  melancholia 
for  sixty  days. 


Good  result. 


Twelfth   day  passed    ^  x  freely  without 
pain ;  practically  no  residual  ui  ine. 


Marked  improvement,  with  regained 
mental  control;  complete  control  of 
bladder  in  four  months ;  prostate  one- 
third  previous  size  at  end  of  four 
months;  micturition  once  or  twice 
in  night. 

Death ;  perforation   of  bladder  had  oc- 
curred behind  and  a  little  above  pros- 
tate ;  general  suppurative  peritonitis. 
Acute  attack  of  hys-  July,  1895,  "prostate  diminished  con- 
teria.  siderably  in  size;"    is  well  as  thirty 

years  before. 


Five  weeks  after  operation  shrunk  to  two- 
thirds  or  one-half  former  size  ;  can  hold 
urine  five  to  six  hours ;  better  than  for 
fifty  years. 

May,  1896,  has  not  used  catheter  since 
January  II,  1896;  is  improved  in  gen- 
eral health. 


No  diminution  in  size. 


In  nine  ca^es  there  has  been  a  return 

to  local  conditions  not  very  far  from 

normal. 
In   this    case   cystitis   still    persists    in 

spite  of  every  method  of  treatment. 
Piostate  greatly  reduced  in  size,  but  in 

many  respects  patient  is  as  bad  as  ever ; 

urinary  symptoms  still  persist. 


Died  in  July,  1895. 
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No. 


82    73 


85 


63 


74 
I). 


61 


60 


Date  of 
Operation. 


November, 
1895,  A.H. 
Lerings. 


June  10, 

1895,  A. 
Vander- 
veer. 

January    23, 

1896,  A. 
Vander- 
veer. 

July  14,1895, 
Roosing. 


Condition  of  Prostate,  Bladder,  and   Kidneys 
as  far  as  Ascertained. 


Enlarged  prostate;  cystitis;  large 
amount  of  residual  urine,  loaded  with 
pus;  almost  daily  irrigation  of  blad- 
der for  one  year  and  a  half. 


Greatly  enlarged  prostate;  chronic  cys- 
titis ;  evidence  of  pyelitis. 


Greatly  enlarged  prostate;  chronic  cys- 
titis; evidence  of  pyelitis. 


Frequent  and  difficult  micturition  for 
fifteen  years ;  retention  eleven  years 
ago;  catheter-life;  prostate  large; 
constipation,  sleeplessness,  anorexia , 
increasing  amount  of  pus  in  urine. 


October  10,  Could  not  pass  urine  spontaneously  for 
1894,  Liid-  several  years;  catheter-life;  cathe- 
kens.  terization  difficult  and  painful ;  pros- 

tate large. 


November  1 6 
1894,  Grif- 
fith*. 


F.         Smith 
mentions 
case. 

January  9, 
1895,  Wal- 
ker. 


May  18,1895, 
Poulton. 


May  13, 1895, 
Poulton. 


Prostate  much  enlarged ;  both  testes 
functionally  active  and  of  normal 
size ;  catheter-life ;  micturition  fre- 
quent, and  very  painful  chronic  cys- 
titis. 

Extreme  prostatic  obstruction  and  bad 
cystitis. 

Prostate  enlarged;  retention  for  two  | 
weeks,  requiring  catheterization  two 
or  three  times  a  day;  incontinence  for 
two  years;  urine  purulent;  patient  in 
peculiar  mental  state  for  a  long 
time. 


Frequency  of  micturition  with  noctur- 
nal incontinence;  retention;  cathe- 
ter necessary  very  frequently  after 
retention  till  operation  ;  no  cystitis. 

Acute  retention  six  weeks  before; 
prostate  size  of  walnut ;  catheterized 
regularly. 


Immediate  Effect. 


Nil. 


Nil. 


Twelve  days  prostate  one- 
fifth  smaller  ;  in  six  weeks 
passed  urine  spontaneous- 
ly, thirty  to  sixty  cubic 
centimetres;  prostate  re- 
duced one-half;  catheter 
at  night. 

Ten  days  showed  positive 
decrease  in  size  of  left 
half  of  prostate.  In  twen- 
ty-seven days  left  half  not 
to  be  felt ;  right  lobe  still 
size  of  walnut;  catheter 
omitted  in  fifteen  days. 

At  end  of  first  week  could 
pass  urine  without  cathe- 
ter ;  second  week  able  to 
empty  bladder  fairly  well ; 
general  condition  better. 


Constant  dribbling  of  urine. 


Eight  days  later  passed 
urine  voluntarily ;  prostate 
smaller  and  softer. 

Fifteen  days  later  passed 
urine;  in  five  weeks  re- 
siduum is  ^iv. 
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Reduction  of  Enlarged  Prostate. — Continued. 


P«t  Owraiivf  M»n|a      Final  Effect  of  Operation  on  Prostate,  mentioning    c   ,  „.  r  „    . 

Post-Operative  Mania.    ;        Time  when  Change  made  Itself  Observed.     *|  Subsequent  History  of  Patient. 


Post-operative  mania    Wounds  did  well,  but  patient  died  June 

within  three  days,       20,1895;  no  autopsy  allowed. 

and         continued  j 

more  or  less  until 

death. 
Acute  mania,  Febru-    Death  March  6,  1896;  no  trouble  with 

ary  28.  wounds  ;  no  autopsy  allowed. 


September  28,  can  pass  urine  at  night; 
went  without  catheter  for  two  days. 
October  19,  catheter  once  a  day;  con- 
tractility of  bladder  regained ;  gen- 
eral health  better. 


Now,  six  months  after  oper- 
ation, not  more  than  a 
drachm  of  quite  clear  re- 
sidual urine,  and  the  blad- 
der has  not  been  irrigated 
for  more  than  a  month ; 
patient  well  satisfied  with 
the  result  of  operation. 


March  4,  1895,  a'l  signs  of  prostatic  hy- 
pertrophy had  disappeared;  entirely 
well. 


End  of  second  week    Eighteen  days  after  operation  prostate    Autopsy     showed     chronic 
sleeplessness     fol-  '     still  large ;  died  on  eighteenth  day  of      hydronephrosis    of    right 
lowed  by  delirium.       gangrene  of  right  leg  from  blocking  of       kidney   and    suppuration 
popliteal.  1     of  distended  pelvis. 


Mental  state  grew 
steadily  worse ; 
muttering  and  un- 
conscious of  sur- 
roundings; sleep- 
lessness ;  maniacal 
outbreaks  lasting 
ten  to  fifteen  min- 
utes. 


Fifteen  weeks  later  urination  normal ; 
cystitis  cured ;  gained  forty-five  pounds 
in  weight. 

Seventeen  days  after  operation  died, 
having^  developed  Cheyne-Stokes 
respiration  ;  low  muttering  delirium, 
with  maniacal  outbreiks  until  death  ; 
no  autopsy. 


Two  months  later  residual  urine  is  ^  iv ; 
three  months  later  condition  still  im- 
proving. 

Three  months  later  residual  urine  sixty- 
one  and  a  half  ounces;  prostate  dimin- 
ished in  size. 
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Table  of  Cases  of  Castration  for  the 


No. 

< 
69 

1 

Date  of 
Operation. 

Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 

Immediate  Effect. 

92 

May  13, 1895, 

Prostate  enormous;  chronic  interstitial 

Sedative. 

(?) 

W.F.Fluh- 
rer. 

nephritis ;  suprapubic  cystotomy;  Sep- 
tember 9,    1894,    attempted   suicide 
because  of  his  symptoms. 

93 

70 

February  22, 

Prostate  hard   and  very  large ;  reten- 

Much relieved. 

(?) 

i896,W.  F. 
Fluhrer. 

tion  ;  catheter-life  for  fifteen  years. 

94 

64 

April28,l895. 

Marked  bilateral  and  median  hypertro- 

Some   improvement    third 

reported  by 

phy;  dependent  on  catheter;   mod- 

day;     marked     improve- 

J.P.Bryson, 

erate  cystitis ;  kidneys  sound. 

ment  in  symptoms  for  six 
months. 

95 

67 

May          24, 

Bilateral  and  median  hypertrophy ;  cys- 

Nocturnal frequency  dimin- 

1895,     re- 

titis; slight  pyelonephritis. 

ished  in  fifteen  days. 

ported     by 

J.    P.  Bry- 

son 

96 

72 

July  27,1895, 
reported  by 
J.   P.    Bry- 

son, 

^Extensive  bilateral  hypertrophy ;    cys- 
titis and  pyelonephritis. 

None  perceptible. 

97 

72 

September  1 9. 

A  marked  case  of  advanced  prostatism 

None. 

D. 

1895,      re- 
ported    by 
J.  P.    Bry- 
son. 

with  beginning  uraemia. 

98 

67 

May  6,  1896, 
A.T.  Cabot. 

Prostate    size    of     lemon,    hard    and 
slightly  uneven ;  bladder  distended  ; 

residual    urine     ^xiv;     only    slight 

trace  of  blood  with  round  cells  ;  uri- 

nates every  half  hour,  and  very  pain- 

ful ;  mental  condition  feeble. 

99 

July  4,  1895, 

Section   of  two  and  a  half  inches  of 

Two   days   after   castration 

King,     op- 

each vas   removed   in  September  3, 

held  urine  for  nine  hours 

erator. 

1894 ;    following   this   unsatisfactory 
improvement  for  six  or  eight  weeks; 
then  pain   in   one  testicle  and  over 
pubes;  frequency  of  micturition  in- 
creased ;  both  vasa  united  ;  left  testi- 
cle   well    formed;    right    somewhat 
atrophied  ;  castrated  July  4. 

without  distress ;  had  not 
done  so  for  years. 
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Reduction  of  Enlarged  Prostate.  —  Concluded. 


Post-Operative  Mania. 

Final  Effect  of  Operation  on  Prostate,  mentioning 
Time  when  Change  made  Itself  Observed. 

Subsequent  History  of  Patient. 

Change  very  gradual ;  now,  May,  1896, 
prostate  still  large  (has  atrophied  fully 

Suffers  very  liitle  from  uri- 

nary trouble    after    hav- 

 " 

three  quarters),  but  urinates. 

ing  passed  a  calculus 
per  urelhravi  two  months 
ago. 

May,  1896,  prostate  much  smaller,  but 

cannot  urinate. 

None. 

January    20,    1896.      Com- 

plete  retention    after  ex- 

posure ;         prostatectomy 

done   May  2,  1896,  com- 

pletely     dependent      on 

catheter  after  January  20. 

One  month  later  ^  viii  residual  urine. 

Lost  sight  of;  did  not  reply 
to  three  letters. 

None.    March,  1896,  condition  reported 
to  be  the  same. 

None. 

Uraemic  sopor  quickly  deep- 

ened  into    coma;     death 

fourth  day. 

Delirious    and    un- 

May 19,1896.    Prostate  one-half  dimin- 

One month  later  the  patient 

able     to     control 

ished  in  size   and   softer,  particularly 

was  much  improved  with 

himself,      particu- 

in spots,  giving  uneven  feel ;  residual 

only    ^ "  to  "i   residual 

larly   at    time    of 

still  more  than    3;  x ;  urination  every 

urine. 

desire  for  micturi- 

hour, with  much  less  pain. 

tion  ;  escaped  from 

ward  during  night 

(May    6);    drank 

specimen  of  urine 

at    bedside    (May 

7). 

Am  Surg 
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No. 

V 

Ml 
"< 

65 

Date  of 
Operation. 

Condition  of  Prostate.  Bladder,  and  Kidneys 
as  far  as  Ascertained. 

Immediate  Effect. 

I 

King,      De- 

Prostate very  hard ;  middle  lobe  most 

Great  relief  within  five  days. 

cember    7, 

enlarged ;  patient  in  great  distress. 

1895.     Ex- 

cision   two 

and  a  half 

inches  each 

vas. 

2 

70 

July  11,1895, 

Wholly  dependent  on  catheter;  abso- 

Seventh day  passed  a  little 

F.T.Brown, 

lute  retention  for  three  weeks. 

urine    voluntarily;     later 

Double  lig- 

patient had   sensation   of 

ature     both 

burning   and     itching   in 

I 

vasa. 

« 

feet  and  legs,  especially 
at  night. 

3 

64 

Chabot,  Feb- 

Frequent    micturition ;       occasionally 

Two  months  later  micturi- 

ruary     28, 

urine  blood-stained  at  end  of  mictu- 

tion nearly  normal ;  pros- 

1895.    Re- 

rition ;  prostate  enlarged  uniformly. 

tate  decreased  one-half  in 

section  one 

size ;  testes  smaller ;  gen- 

centimetre 

eral  condition  better. 

of        each 

vas. 

4 

64 

March,  1 896, 

Prostate  enlarged;  suffered  five  years 

Improvement   began  about 

Finney;  di- 

with frequent   and  difficult   micturi- 

sixth day  and  has  contin- 

vided cords. 

tion;    catheter-life;  urine  foul  with 
much  pus. 

ued. 

5 

72 

Isnardi,  June 

Enlarged     prostate ;      symptoms     not 

Twelve  days  later  symptoms 

19,  1895. 

yielding  to  treatment ;  urine  purulent 
and  blood-stained. 

improved  and  in  a  month 
disappeared. 

6 

58 

February  11, 

Enlarged  prostate;   slight  cystitis;  uri- 

Instead of  urinating  every 

1896,      H. 

nation  very  frequent  and  uses  cathe- 

half hour  was  able  to  re- 

J.     Schiff; 

ter. 

tain   it   for  from  three  to 

ligature 

four  hours. 

and 

excision, 

one  inch  of 

each  vas. 

7 

67 

April  4, 1896, 

Enlarged   prostate ;    cystitis ;    catheter 

Has  not  desired  to  urinate 

H.J.  Schiff; 

once  a  day ;  complains  of  desire  to 

so  frequently. 

ligatureand 

urinate  at  all  times. 

excision 

one  inch  of 

each  vas. 

8 

70 

Legueu,    op- 

Complete retention  for  a  month  ;  pros- 

One month  later  no  change 

erator.  Op- 

tate quite  firm,  of  moderate  size  ;  on 

except    disappearance    of 

eration  Au- 

left a  considerable  subacute  epididy- 

swelling in  epididymis. 

gust  9, '95; 

mitis. 

sectionboth 

vasa.     Gu- 

yon,    Con- 

gres,  Fran- 

cais  deChi- 

rurgie,  Oc- 

tober      21, 

1895. 
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of  the  Vas  Deferens. 


Post-Operative  Mania. 

Final  Effect  of  Operation  on  Prostate,  mentioning 
Time  when  Change  made  Itself  Observed. 

Subsequent  History  of  Patient. 

Effort  formerly  required  to  start  stream 
is  now  absent. 

Prostate  diminished  in  size  one  month 
after   operation;    passed     urine   with 
comfort  and  ease,  and  never  showed 
more  than  three  ounces  of  residuum  ; 
returned  to  work,  a  cab-driver. 

July,  1895.  Frequent  and  complete  erec- 
tions and   indulged   in   sexual   inter- 
course ;  general  condition  excellent ; 
urine  passed  freely  and  easily. 

May,  1896.     Can  now  hold  water  about 
three  hours ;  urinates  normally  without 
pain  ;  feels  better  than  for  many  years 
and    can    attend    regularly   to    busi- 
ness. 

Six  weeks  after  operation  urine  clear ; 
can  hold  water  seven  hours  and  pass 
it  without   pain;    testes   diminished; 
prostate  impalpable. 

March  II,  1896.    Has  not  used  catheter 
since  operation  ;  gets  up  at  night  about 
twice  to  pass  urine,  where  formerly  it 
was  five  or  six  times. 

April    29,    1896.      Shows    no   marked 
change  as  yet,  and  urination  is  about 
the  same. 

October  14,  1895.   Prostate  unchanged; 
residual  urine   250  cubic  centimetres ; 
is  only  passing   catheter  once  in  ten 
days. 

* 

May,  1896.  Functional  im- 
provement; almost  a  res- 
toration, and  has  re- 
mained unchanged  for 
eight  months. 

April  29,  1896.  Complains 
again  of  frequent  urina- 
tion. 
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Table  of  Cases  of  Ligature 


Date  of 
Operation. 


Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 


Immediate   Effect. 


70 


70 


70 


82 

D. 
? 

82 
D. 


7i 


69 
D. 

(?) 


Guyon,  ibid.; 
double  sec- 
tion of vasa 
on  June  II, 
1895. 


Guyon,  ibid.; 
section  of 
both  vasa  in 
June,  1895. 


Isnardi;  lig- 
ature of 
vasa. 


Isnardi;  lig- 
ature of 
vasa. 

Isnardi ;  lig- 
ature of 
vasa. 


Isnardi, 
Therap. 
Woch.,No. 
21,     1896; 
also      pub- 
lished     in 
Therap. 
Gazette, 
April      15, 
1896. 

June  25, 
1895;  bilat- 
eral ligature 
and  divis- 
ion of  vasa. 

Isnardi ;  lig- 
ature       of 


Isnardi ; 
right      vas 
dividedand 
ligated. 


For  more  than  ten  years  complete  re- 
tention of  urine ;  at  time  of  opera- 
tion catheter  had  to  be  used  constant- 
ly ;  orchitis  due  to  catheterization ; 
passage  of  sound  caused  bleeding 
from  prostate,  which  rectal  exam- 
ination showed  very  large  and  soft ; 
right  lobe  especially  large. 

Complete  retention  for  several  years ; 
for  six  months  catheterization  had  to 
be  more  frequent  and  was  more  diffi- 
cult, though  no  bleeding ;  prostate 
very  large  and  everywhere  equally 
hard. 

Complete  retention  for  five  years;  cys- 
titis for  three  months,  requiring  cathe- 
ter every  half  hour. 


Large  hydrocele  and  prostatic  enlarge- 
ment on  left  side;  trickling  of  urine 
for  two  years. 

Dysuria  many  years  ;  retention  for  five 
months;  bladder  greatly  distended; 
urine  alkaline ;  prostate  enlarged  on 
right  side ;  for  a  month  had  used 
catheter  twice  a  day  with  difficulty, 
often  followed  by  bleeding. 

Testicles  of  normal  size  ;  prostate  size 
of  small  apple ;  bladder  distended ; 
dysuria  three  years;  incontinence 
longtime. 


Dysuria  eight  years ;  straining  and 
passing  a  few  drops  every  half  hour ; 
bladder  could  not  be  emptied ;  septic 
fever  for  some  days;  urine  acid, 
and  not  markedly  altered;  false  pas- 
sages in  urethra. 

Symptoms  of  prostatic  hypertrophy  for 
several  years ;  retention  for  four  days, 
not  relievable  by  catheter,  resulting 
in  coma;  left  varicocele ;  right  hydro- 
cele ;  prostate  hypertrophied  on  right, 
atrophic  on  left,  though  left  testicle 
was  enlarged. 


In  a  few  days  micturition 
less  frequent,  and  catheter 
easily  passed;  after  six 
weeks  catheterized  only 
every  three  or  four  hours. 


At  end  of  a  few  days  cathe- 
terized only  every  five  or 
seven  hours;  no  change 
in  size  or  consistency  of 
prostate. 

Left  bed  three  days  after 
operation. 


Day  after  operation  diurnal 
incontinence  disappeared. 

Catheterization  much  easier 
on  day  after  operation ; 
second  day  voluntarily 
emptied  bladder  several 
times. 

Six  days  after  operation 
trickling  ceased ;  volun- 
tary micturition  every 
hour;  distention  gone; 
two  weeks  later  could 
hold  water  four  hours; 
prostate  markedly  atro- 
phied. 


Nine  days  after  operation 
could  urinate  sponta- 
neously; residual  urine 
diminished  by  three- 
fourths  ;  fever  gone ;  ca- 
theter no  longer  needed. 

A  week  later  catheter 
passed  readily. 
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of  the  Vas  Deferens.  —  Continued. 


Post-Operative  Mania. 


Final  Effect  of  Operation  on  Prostate,  mentioning    c..u— _.  tt-  .  m  .•     . 

Time  when  Chang*  made  Itself  Observed.  Subsequent  H.story  of  Patient. 


At  end  of  six  weeks  great  diminution  of 
engorgement  of  prostate  ;  right  lobe 
considerably  diminished;  testes  un- 
changed ;  did  not  recover  power  of 
voluntary  micturition. 


After  two  months  still  no  change  in 
prostate,  and  no  recover}'  of  voluntary 
micturition ;  testicles  remained  normal. 


No  change  in  symptoms  a  month  after 
operation ;  six  weeks  after  opera- 
tion cystitis  was  cured ;  used  catheter 
every  three  hours  ;  no  restoration  of 
function. 

Last  week  of  life  had  nocturnal  and 
diurnal  incontinence. 

Prostate  at  death  size  of  hen's  egg,  and 
soft  testicle  of  gray  color. 


At  death  both  testicles  atrophic ;  pros- 
tate small,  especially  on  left;  bladder 
trabeculated  and  showed  signs  of 
earlier  submucous  bleeding. 


Passed  urine  three  to  four  times 
normally. 


day- 


Died    of    apoplexy    in     a 
month. 

Eleven  days  after  operation 
died  of  senile  marasmus. 


Died     September      17,    of 
marasmus. 


Twenty-three  days  later 
died  of  apoplexy;  no 
autopsy. 
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be 

<: 

17 

55 
D. 

(?) 

18 

80 

19 

64 
D. 

20 

70 

21 

65 

22 

76 
D. 

Date  of 
Operation. 


Isnardi ;  lig- 
ature of 
vasa. 


Isnardi ;  lig- 
ature of 
vasa. 


Isnardi ;  lig- 
ature of 
vasa. 


Isnardi;  lig- 
ature       of 


Isnardi ;  lig- 
ature of 
vasa. 


Isnardi ;  lig- 
ature of 
vasa. 


Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 


Dysuria  two  years;  had  been  twice 
operated  for  haemorrhoids,  and  sud-, 
denly  lost  after  the  last  operation 
power  of  evacuating  bladder  after- 
wards having  to  use  catheter ;  a  cys- 
titis had  been  cured  by  nitrate  of 
silver ;  violent  and  obstinate  tenes- 
mus;   contemplated  suicide. 

Dysuria  several  years,  often  compli- 
cated by  complete  retention ;  used 
catheter  all  this  time,  often  with  diffi- 
culty; attacks  of  bleeding  and  fever 
being  not  uncommon. 


Serious  disease  of  heart  and  kidneys ; 
some  years  of  prostatic  hypertrophy  ; 
retention  for  fourteen  days;  catheter- 
ization very  difficult  and  caused  bleed- 
ing; false  passage  and  suppurative 
cystitis ;  prostate  size  of  hen's  egg ; 
cystitis  grew  worse,  with  permanent 
catheterization. 

Retention  for  a  month ;  catheterized 
two  or  three  times  a  day  without  im- 
provement ;  urine  contained  pus ;  tes- 
ticles and  prostate  small. 

Prostatic  obstruction  many  years;  some 
months  tenesmus  recurring  every 
quarter  hour,  day  and  night;  pros- 
tate and  testicles  of  medium  size. 

Prostatic  hypertrophy  for  several  years, 
frequently  using  catheter,  thus  caus- 
ing epididymitis;  urine  ammoniacal ; 
catheterization  very  painful  and  diffi- 
cult ;  vesical  spasms  day  and  night. 


Immediate  Effect. 


Four  days  after  operation 
passed  better  stream  than 
for  years  ;  pain  not  re- 
lieved ;  he  was  compelled 
to  use  catheter. 


Day  after  operation  catheter 
discarded,  and  all  symp- 
toms disappeared ;  able  to 
hold  water  three  hours, 
but  suffered  from  repeated 
and  harassing  tenes- 
mus. 

On  day  of  operation  mictu- 
rition possible  but  diffi- 
cult ;  next  day  acid  urine 
free  from  pus  passed. 


Two  days  after  operation 
passed  water  twice ;  next 
five  days  micturition  fre- 
quent and  catheter  dis- 
carded. 

Day  after  operation  micturi- 
tion easier  and  less  fre- 
quent; tenesmus  com- 
pletely gone,  and  general 
condition  improved. 

Day  of  operation  passed 
large  amount  of  urine ; 
pain  disappeared  imme- 
diately; thirty  hours  after 
operation  urine  acid  and 
very  little  pus ;  next  day 
more  pus. 
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of  the  Vas  Deferens. — Concluded. 


r>„.  r\_ .s  -  »»-  ■  ■»-      Final  Effect  of  Operation  on  Prostate,  mentioningi  cv  .  tt-  .  «■  r>  .•     * 

Post-Operauve  Mama.  Time  wheQ  ^^  made  j^  Jbferved>    g    Subsequent  H.story  of  Patient 


Able  to  empty  bladder  with  only  slight 
burning ;  hopes  for  improvement  with 
time. 


At  death  could  urinate  spontaneously. 


Micturition  sometimes  frequent  though 
usually  normal. 


In  two  weeks  urine  absolutely  normal. 


Passed  some  urine  spontaneously,  but 
had  to  depend  mostly  on  catheter  after 
second  day. 


Became  hopeless  and  com- 
mitted suicide. 


Five    days     later    died    of 
visceral  troubles. 


Hippuria,  jbl  sequel  to  ne- 
phritis, which  proved  fatal 
in  two  weeks  after  opera- 
tion. 
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Cases  of  Castration 


No. 


75 


75 
D. 

7i 
1). 

7i 
I). 
64 

1). 


66 


Date  of 
Operation. 


December 
26,      1895, 
W.   S. 
Forbes, 
Philadel- 
phia. 


January  2, 
1895,  A.  T. 
Cabot. 

February, 

1895,     R. 

Park. 

March,  1895, 
R.  Park. 

November 
20,      1894, 
Mansell- 
Moullin. 


July  15,1895, 
S.  C.  Gor- 
don. 


Condition  of  Prostate,  Bladder,  and  Kidneys 
as  far  as  Ascertained. 


Enlarged  prostate ;  bladder  trouble  for 
many  years ;  complete  retention  at 
times ;  haemorrhage  in  passing  cathe- 
ter; stone  removed  twice  previous  to 
castration. 


Cystitis  and  stone, 
castration. 


Litholapaxy  and 


Condition  execrable;  largest  prostate  I 
ever  felt. 

Vesical  calculus;  enormous  prostate. 

Very  stout  man ;  prostate  of  great  size  ; 
cystitis;  haematuria;  unable  to  pass 
urine;  catheterized  with  great  pain 
every  hour,  day  and  night;  bladder 
fair  size  and  good  muscular  tone. 


Constant   use   of  catheter   at   time   of 
operation ;    could   use   No.    6   soft ; 
prostate  very  large. 


Immediate.  Effect. 


Seventh  day  prostate  had 
shrunken,  but  was  still 
one-third  larger  thrn  nor- 
mal, but  was  soft. 


In  a  week  passed  a  small 
amount  of  urine  naturally 
for  first  time  in  fifteen 
months ;  eighth  day  haem- 
aturia and  dyspnoea. 
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COMPLICATED    BY    STONE. 


Post- Operative  Mania. 


Final  Effect  of  Operation  on  Prostate,  mentioning 
Time  when  Change  made  Itself  Observed. 


Recovery  much  re- 
tarded by  an  attack 
of  acute  insanity, 
but  slight  febrile 
movement,  and 
temperature  at  no 
time  above  ioi° 
F. 


Serious  mania;  tes- 
ticulin  inj  ected 
with  relief. 


January  3.  Operation  for  stone,  and 
the  bladder  completely  freed  from  all 
fragments  of  stone ;  after  this  the 
patient  was  free  from  his  distressing 
symptoms  excepting  there  was  and 
is  still  total  retention ;  before  opera- 
tion great  difficulty  in  introducing  9 
linen  catheter  ;  now  passes  with  ease 
17,  American  scale,  soft  rubber 
catheter. 

Discharged,  much  relieved,  March  30, 
1895. 

Suprapubic  cystotomy  and  orchidectc- 
my. 

Suprapubic  lithotomy  and  orchidectomy. 

Disiinct  evidence  of  reduction  in  size  of 
gland  and  of  a  reopening  of  prostatic 
urethra. 


August  6.  Found  stone;  suprapubic 
operation,  and  found  prostate  almost 
entirely  absorbed;  discharged, October 
22,  with  almost  normal  bladder. 

March,  1896.  Now  a  very  active  busi- 
ness man. 


Subsequent  History  of  Patient. 


He  is  now  able  to  go  about 
his  work  and  is  more  com- 
fortable than  for  years, 
having  to  draw  his  water 
at  intervals  of  from  three 
to  seven  hours ;  otherwise 
his  health  is  excellent. 


Death  reported  May  31, 
1896. 

Death  ninth  day  from  ex- 
haustion. 

Death  next  day  from  ex- 
haustion. 

Tenth  day  dyspnoea  and 
haematuria  returned ; 

death  on  eleventh  day; 
fatty  heart,  emphysemic 
lungs ;  stone  back  of 
prostate ;  bladder  wall 
ulcerated. 

This  patient  was  seen  by 
Dr  Cabot  on  June  19, 
1896.  He  then  had  a 
very  large  prostate  ;  pros- 
tatic urethra  long,  resist- 
ant. Dependent  upon 
catheter  entirely,  and  was 
obliged  to  use  it  every 
hour;  he  had  a  stone  in 
the  bladder. 
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234  DISCUSSION. 


DISCUSSION. 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

I  do  not  think  that  this  very  admirable  paper  of  Dr.  Cabot's  should 
pass  without  some  discussion,  and  I  regret  extremely  that  the  gentle- 
men who  were  appointed  to  discuss  it  are  not  here.  Dr.  Cabot  has 
placed  this  subject  before  the  Association  in  a  manner  to  increase 
greatly  its  interest.  Those  members  who  were  at  the  last  meeting  of 
the  Association  in  New  York  remember  Dr.  White's  paper  and  also  his 
arguments  in  favor  of  the  operation.  I  think  the  same  may  be  said  of 
this  paper  as  was  said  yesterday  of  Dr.  Tiffany's  paper — *.  <?.,  that  we 
are  all  very  much  surprised  at  the  rate  of  mortality.  I  was  in  hopes 
Dr.  Cabot  had  gathered  some  information  with  regard  to  the  experi- 
ence thus  far  acquired  in  ligature  of  the  spermatic  cord  as  a  substitute 
for  castration. 

Dr.  Charles  B.  Nancrede,  of  Ann  Arbor,  Michigan. 

I  agree  with  the  last  speaker  as  to  the  value  of  this  paper,  and  wish 
to  add  my  only  case,  which,  unfortunately,  was  a  fatal  one.  I  con- 
sidered it  a  brilliant  success,  so  far  as  the  functional  results  go ;  but  as 
I  have  sent  the  notes  to  Dr.  Cabot,  I  will  now  merely  mention  it.  The 
case  shows  how  impossible  it  is  to  do  any  operation  and  be  sure  that 
it  will  not  terminate  fatally.  The  patient  was  a  man,  sixty-five  years 
of  age,  who  had  not  been  able  to  pass  his  urine  for  months  without  the 
aid  of  a  catheter.  The  constant  use  of  a  dirty  instrument  had  set  up 
a  purulent  inflammation  of  the  urethra,  and  he  had  diseased  kidneys 
also.  So  much  was  he  failing,  or  rather  so  did  he  fail  to  improve,  that 
I  feared  his  mental  condition  would  not  warrant  an  operation.  How- 
ever, he  eventually  improved  and  consented  to  an  operation,  and  I 
did  a  castration  by  incision  above  Poupart's  ligament,  and  dragged 
the  testicles  up  and  removed  them.  The  man  did  perfectly  well  so 
far  as  his  urinary  apparatus  was  concerned.  In  three  days  the  urine 
began  to  dribble,  in  two  and  a  half  he  was  able  to  occasionally  pass 
several  ounces  of  urine,  and  in  ten  days  he  was  able  at  times  to  pass 
all  his  urine  himself.  He  was  so  perfectly  satisfied  that  he  did  not 
have  to  strain  when  urinating,  and,  in  addition,  a  full  stream  came. 
Unfortunately  about  the  second  day  a  very  suspicious  redness  began, 
and  inflammation  resulted  from  the  use  of  the  instrument.    This  spread 
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through  the  head  of  the  penis,  which  subsequently  became  swollen, 
and  the  disease  gradually  spread  upward  along  the  dorsum  and  side 
of  the  penis,  until  on  the  fifth  day  one  wound,  and  on  the  sixth  day 
the  other  wound  was  infected,  deep-seated  suppuration  taking  place. 
This  continued  for  a  few  days,  and  then  we  believed  that  the  man 
would  get  well.  In  five  or  six  weeks,  however,  he  died  from  second- 
ary deposits,  which  I  know  were  present,  as  I  opened  one.  He  died 
of  the  result  of  the  infection  of  the  wounds,  which  accident  might  not 
occur  again.  Post-mortem  showed  that  he  had  a  pyelonephritis  and 
conditions  of  the  kidneys  which  the  pathologist  thought  might  be 
accounted  for  by  a  condition  of  the  bladder  prior  to  the  operation. 
I  believed  he  died  because  I  removed  his  testicles  and  his  wounds 
became  infected.  This  is  an  accident  that  might  happen  at  any 
time;  the  urine  may  get  on  the  wound  and  the  patient  may  die;  but 
the  result  of  this  operation  has  converted  me  from  a  rather  doubtful 
attitude  toward  the  operation  to  a  desire  and  willingness  to  do  it 
again,  as  I  believe  this  patient  would  have  lived  but  for  this  compli- 
cation. 

Dr.  L.  S.  Pilcher,  of  Brooklyn. 

It  would  seem  that  the  effect  of  the  removal  of  the  testicles  in  secur- 
ing atrophy  of  the  prostate  gland  in  many  cases  is  beyond  question, 
so  that  the  value  of  the  operation  is  no  longer  a  matter  of  doubt. 
The  statistics  which  have  been  presented  to-day  simply  confirm  the 
claim  which  has  been  made  for  this  operation  in  previous  publications. 
The  chief  point  in  Dr.  Cabot's  paper  was  a  comparison  between  the 
advantages  of  castration  and  prostatectomy;  his  figures  seemed  to 
show  that  the  advantage  was  to  be  given  to  the  operation  of  prostatec- 
tomy, since  it  not  only  secured  the  same  relief  of  the  urinary  obstruc- 
tion, but  it  secured  relief  of  other  complications  when  present.  I 
think,  however,  that  there  must  be  some  error  in  the  statistics  as  to 
the  hazards  of  prostatectomy.  In  a  few  days  there  would  be  placed 
in  the  hands  of  the  profession  a  paper  read  by  him  on  this  subject 
early  in  the  season,  in  which  he  gave  his  experience  in  detail,  and 
which  he  would  not  repeat  here.  (Annals  of  Surgery,  June,  1896.) 
It  would  be  sufficient  to  say  that  all  of  the  cases  under  his  own  care  in 
which  prostatectomy  had  been  performed  had  died  within  a  few  days 
of  the  operation,  notwithstanding  they  were  comparatively  mild  cases. 
These  were  associated  with  a  wide,  open  suprapubic  incision,  so  that 
the  complication  of  an  intravesical  procedure  with  any  retention  of 
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urine  was  escaped.  The  fatal  conditions  resulting  in  the  death  of 
these  cases  seemed  to  be  due  to  an  effect  upon  the  kidneys  which  is 
likely  to  attend  all  kinds  of  traumatism  inflicted  within  the  bladder 
upon  the  prostate  itself.  He  had  therefore  been  led  to  regard  it  as  a 
matter  of  considerable  moment  to  the  welfare  of  the  patient  whether 
we  must  inflict  a  traumatism  within  the  bladder  upon  the  prostate,  or 
whether  we  escape  it.  If  the  whole  experience  of  all  surgeons  could 
be  ascertained,  we  would  probably  find  a  larger  proportion  of  fatal 
results  than  the  figures  of  Dr.  Cabot  show.  He  believed  that  the 
accumulated  statistics  are  those  of  expert  surgeons,  in  a  great  measure, 
who  have  given  us  the  best  results  of  this  work.  Notwithstanding  it  is 
true  that  this  operation  of  prostatectomy  had  been  regarded  as  a  der- 
nier ressort,  nevertheless  he  was  persuaded  that  in  but  few  instances 
had  it  been  resorted  to  in  men  who  did  not  manifest  considerable 
vigor,  and  it  had  not  been  ventured  upon  in  cases  of  men  in  condi- 
tions of  extreme  prostration.  On  the  other  hand,  the  operation  of 
castration  had  been  resorted  to  by  many  men,  comparatively  few  of 
whom  may  be  considered  as  especially  expert  in  genitourinary  work. 
It  will  be  resorted  to  in  future  largely  by  that  class  of  men.  It  has 
also  been  resorted  to  in  cases  that  are  extremely  feeble,  and  it  has 
been  accepted  as  a  resort  in  these  cases  because  the  patients  were  con- 
sidered too  feeble  to  stand  a  more  serious  operation.  The  greater 
part  of  the  mortality  is  largely  accounted  for  by  these  facts,  and  he 
did  not  think  that  any  just  conclusions  could  be  drawn  from  such  a 
comparison  of  the  two  operations  as  was  contained  in  Dr.  Cabot's 
paper. 

Dr.  J.  McFadden  Gaston,  of  Atlanta,  Georgia. 

I  happen  to  be  the  professional  guardian  of  a  secret  in  reference  to 
the  treatment  of  these  cases  of  enlarged  prostate,  and  do  not  feel  at 
liberty  to  name  the  party  who  has  placed  me  in  charge  of  this  secret. 
It  is  an  attempt  on  his  part  to  obtain  the  same  result  by  employing 
prostatic  elements  as  has  been  obtained  in  the  employment  of  thyroid 
elements,  the  extracts  being  used  in  the  same  way  and  for  the  same 
purpose.  This  preparation  has  been  made  by  the  house  of  Fairchild 
under  the  supervision  of  the  gentleman  in  question,  and  he  has  sup- 
plied me  with  a  certain  amount  to  try  in  these  cases.  I  have  had  two 
well-defined  cases,  to  whom  I  gave  this  extract  and  who  are  now  using 
it,  but  sufficient  time  has  not  elapsed  for  me  to  speak  of  the  result. 
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Dr.  Roswell  Park,  of  Buffalo,  N.  Y. 

I  would  like  to  add  to  the  statistics  two  cases  in  which  I  recently 
performed  castration,  in  each  of  which  there  was  a  remarkable  subsi- 
dence in  the  volume  of  the  prostate  gland.  The  first  case  was  a  man, 
fifty-six  years  of  age,  who  had  to  use  the  catheter  every  time  the  blad- 
der was  emptied,  and  when  I  first  saw  him  an  attempt  was  being  made 
to  pass  the  catheter,  but  failed.  In  forty-eight  hours  he  was  able  to 
pass  urine  without  help  after  holding  it  for  two  hours.  So  rapid  was 
the  reduction  in  size  of  the  prostate  that  I  thought  there  must  have 
been  a  condition  of  cedema. 

The  second  case  was  a  man  with  enlarged  prostate  and  also  a  stone 
in  the  bladder.  I  did  the  operation  of  castration,  and  two  weeks  later 
I  operated  for  the  stone,  fearing  to  do  the  two  operations  at  once. 
By  the  time  of  the  second  operation  there  was  a  marked  reduction  in 
the  volume  of  the  gland,  it  being  no  larger  than  that  of  a  young  per- 
son. In  a  third  case,  a  man,  nearly  sixty  years  of  age,  I  operated  on 
last  year  for  double  hernia,  doing  the  radical  cure.  The  patient  also 
had  bladder  symptoms,  and,  not  wishing  to  complicate  matters  too 
much,  I  divided  both  spermatic  cords  and  operated  for  hernia  at  the 
same  time ;  I  also  at  this  time  made  myself  fully  acquainted  with  the 
condition  of  the  prostate.  This  past  winter,  some  nine  months  later, 
he  came  in  for  operation  on  the  stone,  and  I  did  a  median  section.  I 
cannot  imagine  a  simpler  or  easier  operation. 

Dr.  Robert  Abbe,  of  New  York. 

I  have  only  had  one  experience,  which  was  a  fatal  one,  and  I  re- 
gret that  I  did  not  send  the  notes  to  Dr.  Cabot.  The  patient  had  a 
very  much  engorged  prostate  and  had  arrived  at  the  catheter  age.  I 
removed  both  testicles  under  cocaine,  because  he  had  pyuria  at  the 
same  time.  During  the  ensuing  week  there  was  a  rapid  subsidence  in 
this  engorged  prostate,  so  much  so  that  I  questioned  whether  or  not 
there  had  not  been  an  abscess  of  the  prostate,  but  the  hardness  of  the 
gland  was  convincing.  It  was  reduced  more  than  one-half  its  size. 
The  patient  became  septic  from  his  pyuria  and  died,  and  I  was  unable 
to  get  a  post-mortem,  much  as  I  desired  to  do  so.  This  was  two  years 
ago,  and  since  that  I  have  faced  many  cases  of  desire  to  remove  the 
testicles,  but  have  rather  felt  a  preference  for  a  suprapubic  drainage  as 
a  simpler  method.  Dr.  McGraw  has  shown  that  this  is  of  decided 
value  in  certain  cases.     I  think  the  operation  of  castration  is  analo- 
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gous  to  the  removal  of  the  ovaries.  In  a  case  examined  the  other 
day  of  a  woman  in  whom  I  had  removed  the  ovaries  for  large  fibroid 
several  years  ago,  the  reduction  of  this  analogous  mass  was  very  strik- 
ing from  an  enlarged  abdomen  to  an  almost  flat  one. 

Dr.  Cabot  :  In  order  to  simplify  the  discussion  of  the  subject,  I 
limited  my  paper  to  the  comparison  between  castration  and  pros- 
tatectomy, which  was  selected  as  the  other  most  thoroughly  radical 
operation  for  the  cure  of  an  enlarged  prostate. 

It  must  be  recognized  as  true  that  prostatectomy  requires  an  expert 
operator,  while  castration  does  not.  It  does  not  seem  possible,  how- 
ever, that  the  mortality  of  castration  depends  in  any  considerable 
degree  upon  the  work  of  inexperienced  operators.  The  fact  that  the 
operation  has  had  a  mortality,  however,  makes  it  important  that  the 
selection  of  operation  should  be  made  by  a  competent  surgical  author- 
ity, one  who  is  able  to  do  either  operation  equally  well  and  able  to 
appreciate  the  differences  in  individual  cases  which  would  influence 
the  selection  of  the  appropriate  operation  in  each.  It  is  in  this  direc- 
tion of  selection  that  some  advance  may  be  expected. 

The  information  obtained  up  to  this  time  would  seem  to  show  that 
the  mortality  of  castration  depends  upon  the  absence  of  drainage  and 
the  consequent  absence  of  relief  to  back  pressure  upon  the  kidneys, 
and,  also,  upon  the  depressing  effect  of  the  operation  upon  the  ner 
vous  system. 


THE   AMBULATORY  TREATMENT   OF  FRACTURES 
OF   THE   LOWER   EXTREMITY. 


BY  LEWIS  STEPHEN  PILCH ER,  M.D., 
BROOKLYN. 


During  the  session  of  the  American  Surgical  Association, 
held  in  New  York  City,  in  May,  1895,  I  presented  before  the 
society  a  man  who  three  weeks  before  had  sustained  an  injury 
of  the  ankle,  comprising  a  fracture  of  the  fibula  three  inches 
above  the  malleolus,  with  compound  dislocation  and  fracture 
of  the  lower  end  of  the  tibia,  one-half  of  the  articular  surface  of 
the  tibia  having  been  obliquely  chipped  off,  and  the  broken  end 
of  the  tibia  protruded  through  the  lacerated  wound  of  the  soft 
tissues  on  the  inner  side  of  the  ankle.  Notwithstanding  such 
an  accident,  for  one  week  already  the  man  had  been  walking 
about,  using  freely  in  locomotion  the  injured  leg  with  no  other 
assistance  than  a  cane.  On  the  day  that  he  was  presented  to 
the  Society  he  walked  a  long  distance  to  reach  the  place  of  the 
meeting.  The  subsequent  course  of  this  case  to  entire  recovery 
was  smooth  and  uncomplicated. 

The  special  point  of  interest  that  attended  this  case,  to  illus- 
trate which  he  was  brought  forward,  was  not  so  much  the  smooth 
and  rapid  repair  of  so  complicated  an  injury,  as  the  fact  that  it 
was  possible  to  apply  to  such  an  injury  a  dressing,  cheap  and 
readily  extemporized,  which  would  permit  the  limb  to  be  used 
in  locomotion  while  repair  was  going  on. 

The  practice  of  so  dressing  fractures  of  the  leg  with  plaster- 
bandages  that  within  a  few  days  the  patient  may  leave  the  bed 
and,  with  the  help  of  crutches,  enjoy  considerable  freedom  of 
movement  during  the  further  progress  of  cure,  has  for  many 
years  been  familiar  and  common.     Erichsen,  in  his   Treatise  on 
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Surgery,  which  twenty-five  years  ago  was  one  of  the  most  ex- 
tensively followed  works  in  this  country,  said  that  by  employing 
the  starched  bandage  he  scarcely  ever  found  it  necessary  to 
keep  patients  with  simple  fractures  of  the  leg  in  bed  for  more 
than  six  or  seven  days  (Ed.  1878,  i.  371).  Even  fractures  of 
the  thigh  were  thus  treated,  being  gotten  out  of  bed  as  early  as 
the  sixth  day  after  the  injury. 

The  controversy  which  waged  between  Hamilton  and  Sayre, 
in  1870  to  1874,  as  to  the  results  of  the  use  of  plaster-bandages 
in  the  treatment  of  fractures  of  the  femur  is  still  in  the  memory 
of  many  of  us. 

Pertinent  to  the  present  paper  is  the  fact,  as  stated  by  Hamil- 
ton {Treatise  on  Fractures,  p.  459),  that  most  of  the  cases  of 
fracture  of  the  femur  treated  by  the  plaster-bandage  at  the 
Bellevue  Hospital  at  that  period  were  allowed  to  go  about  on 
crutches  after  the  plaster  had  been  applied. 

Neither  the  use  of  the  plaster-  or  starch-bandages  as  a  means 
of  fixation,  nor  the  practice  of  allowing  patients  suffering  from 
fracture  of  the  thigh  or  leg  to  leave  their  beds  within  a  few 
days  after  the  injury,  has  therefore  any  element  of  novelty 
about  it. 

The  new  feature,  however,  which  has  been  added  to  the 
treatment  is  the  immediate  and  continued  use  of  the  injured 
limb  as  a  means  of  locomotion.  Erichsen,  who  pushed  the  use 
of  the  starch-bandage  and  the  early  mobilization  of  his  patients 
to  a  much  more  advanced  degree  than  most  of  his  contempo- 
raries or  successors,  was  careful  to  specify  that  the  injured  limb 
should  be  kept  well  slung  up,  and  to  enjoin  that  no  weight 
should  be  borne  upon  it,  and  that  it  should  not  be  permitted 
to  jar  against  the  ground  {Treatise  on  Surgery,  Ed.  1878,1.  372). 

For  the  demonstration  that  it  was  practicable  to  so  arrange 
the  dressings  that  the  limb  need  not  be  slung  up,  and  that  the 
weight  of  the  body  could  be  fully  supported  by  it,  and  that  not 
even  the  jarring  of  prolonged  walking  upon  it  was  to  be  feared, 
surgery  is  indebted  to  the  German  surgeons,  and  particularly 
first  to  Krause,  whose  paper,  "  Beitrage  zur  Behandlung  der 
Knochenbruche  der  unteren  Gliedmassen  im  Umhergehen,"  was 
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published  in  1891  {Deutsche  med.  Wochenschrift,  1891,  No.  13). 
Two  years  later  the  results  obtained  by  other  surgeons  began 
to  be  published,  and  were  recorded  in  papers  by  Korsch,1  Bruns,2 
Dollinger,3  and  others.  To  the  1894  session  of  the  German 
Surgical  Congress  communications  on  the  subject  were  made 
by  Bardeleben,  Korsch,  Albers,  and  Krause,  and  again,  in  1895, 
by  Bardeleben,  whose  experience  with  the  method  at  that  date 
comprised  181  cases,  of  which  135  had  been  fractures  of  the 
leg,  7  fractures  of  the  patella,  38  fractures  of  the  thigh,  and  1 
case  of  fracture  of  both  leg  and  thigh  of  the  same  limb.  As 
the  result  of  this  experience,  Bardeleben  is  pronounced  in  the 
opinion  that  positive  advantages,  both  of  a  local  and  general 
nature,  attend  this  method  of  treatment ;  the  time  required  for 
consolidation  of  the  fracture  is  shortened ;  muscular  atrophy 
and  joint-stiffening  is  prevented ;  in  the  aged  the  dangers  of 
hypostatic  pneumonia  are  avoided,  and  in  alcoholic  subjects  the 
tendency  to  delirium  tremens  is  lessened. 

Stimulated  more  particularly  by  Dollinger's  paper,  Dr.  James 
P.  Warbasse  instituted,  in  1893,  the  ambulatory  treatment  in 
my  wards  at  the  Methodist  Episcopal  Hospital  in  Brooklyn, 
where  it  has  continued  to  be  employed  as  the  routine  method 
in  appropriate  cases  to  the  present  date.  A  preliminary  report 
upon  the  results  obtained  in  this  institution  was  made  by  War- 
basse to  the  Brooklyn  Surgical  Society  in  1894,  which  was  pub- 
lished as  an  editorial  article  in  the  Annals  of  Surgery  in  Feb- 
ruary, 1895,  together  with  full  abstract  of  articles  by  Bardeleben, 
Korsch,  Albers,  and  Krause.  This  paper  of  Warbasse  still 
remains  the  only  contribution  known  to  me  on  the  subject 
from  American  or  English  sources,  except  a  discussion  on  the 
subject  before  the  Surgical  Section  of  the  College  of  Physicians 
of  Philadelphia,  in  December,  1895,  in  which  Dr.  Edward  Mar- 

1  Korsch :  "  Ueber  den  Ambulatorischen  Verband  bei  Knochenbriichen  der  Unter 
und  Oberschenkels,  so  wie  bei  Komplicirten  Briichen."  Berliner  klin.  Wochenschrift, 
1893,  No.  2. 

2  Bruns :  "  Ueber  den  Gehverband  bei  Fracturen  und  Operationen  an  den  unteren 
Extremitaten."    Beitr'age  zur  klin.  Chirurgie,  Bd.  x.  Heft  2,  18. 

3  Dollinger:  "  Eine  einfacher  abnehmbarer  Gipsverband  zur  Ambulanten  Behandlung 
der  Unterschenkel  Fracturen."    Centralblatt  fur  Chirurgie,  1893,  No.  46. 
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tin  reported  having  obtained  satisfactory  results  from  the 
ambulatory  method  in  about  twenty  cases  of  fracture  of  the  leg 
treated  by  him. 

Before  further  discussing  the  merits  and  demerits  of  this 
method  I  desire  to  emphasize  the  fact  that  the  special  feature 
which  causes  it  to  invite  attention  is  not  the  use  of  any  particu- 
lar material  in  the  dressings  or  apparatus  employed.  Although 
the  plaster-of-Paris  bandage  has  been  the  material  used  in  almost 
all  cases,  and  by  its  peculiar  qualities  is  pre-eminently  adapted 
for  satisfying  the  special  indications  of  the  dressing,  neverthe- 
less any  other  combination  of  materials  that  may  be  desired 
and  will  give  the  needed  suspension  and  fixation  may  be  sub- 
stituted for  it.  Such  combinations  of  steel  supporting  bars, 
with  adhesive  plaster  traction-strips,  and  muslin  fixation  ban- 
dages, have  already  almost  universal  use  in  the  treatment  ot 
chronic  joint-affections  of  the  lower  extremity ;  they  have  also 
long  been  frequently  used  with  advantage  in  the  treatment  of 
ununited  fractures  of  the  lower  extremity,  and  are  equally  well 
adapted  for  use  in  cases  of  recent  fracture  whenever  it  may  be 
deemed  desirable  to  give  to  such  a  patient  the  privilege  of  free 
locomotion. 

The  nature  of  the  dressing  material  used,  or  the  special  man- 
ner in  which  it  may  be  applied,  constitutes  a  minor  detail  of 
the  ambulatory  treatment ;  the  essential  feature  is  that  the  in- 
jured limb  is  used  as  an  active  means  of  locomotion  while 
repair  is  going  on.  The  possibility  of  this  depends  upon  the 
ability  to  so  adjust  the  dressing  that  the  portion  of  the  limb 
distal  to  the  fracture  shall  be  suspended  in  the  rigid  dressing 
which  below  projects  beyond  the  sole  of  the  foot,  to  come  in 
contact  with  the  ground,  and  above  bears  upon  the  prominences 
about  the  knee  and  the  conical  surfaces  of  the  thigh,  or  upon 
the  tuberosity  of  the  ischium,  as  the  case  may  be,  so  that  the 
weight  of  the  body  is  transmitted  from  these  prominences 
through  the  dressing  to  the  ground,  while  the  point  of  fracture 
is  protected  from  injury.  It  is  obvious  that  in  the  swinging 
dependent  position  of  the  limb  and  the  restricted  muscular 
movements  which  are  unavoidable  in  the  efforts  at  using  the 
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limb  in  locomotion,  a  condition  more  favorable  to  the  repair  of 
the  fracture  is  created  than  attends  the  anaemia  caused  by  the 
position,  the  bandaging,  and  the  disuse,  which  are  a  part  of  the 
usually  followed  methods  of  treatment. 

The  manner  of  applying  the  plaster-bandage  so  as  to  form 
the  sufficiently  rigid  and  protecting  case  required  to  permit  the 
locomotion  of  the  patient  wearing  it  has  been  given  with  suffi- 
cient minuteness  in  the  various  papers  already  referred  to,  and 
need  not  be  repeated  in  detail  by  me.  For  its  ready  application 
previous  experience  with  the  use  of  the  plaster-bandage  is  essen- 
tial. Unless  a  surgeon  has  this  technical  skill  it  would  be  unwise 
for  him  to  attempt  to  apply  to  a  recent  fracture  the  ambulatory 
dressing.  In  the  cases  under  my  personal  supervision  much 
advantage  in  strengthening  the  lateral  columns  of  the  dressing 
from  the  sole  of  the  foot  to  the  knee  has  been  gained  by  insert- 
ing between  the  layers  of  bandage  a  two-inch  wide  strip  of  wire- 
gauze,  which,  with  one  end  placed  at  the  side  of  the  foot,  is  car- 
ried across  the  sole  and  then  upward  over  the  malleolus  to  the 
knee ;  two  such  strips,  one  for  each  side,  are  required.  The 
sole  of  the  casing  should  be  strengthened  by  the  insertion  of  a 
strip  formed  of  a  half-dozen  or  more  thicknesses  of  the  plaster- 
bandage,  two  inches  wide,  carried  from  the  base  of  the  toes 
backward  along  the  sole,  over  the  heel,  and  up  the  leg  as  far  as 
the  middle  of  the  calf.  When  the  dressing  has  been  completed 
the  sole  of  the  foot  is  separated  from  the  sole  of  the  casing  by  a 
layer  of  cotton  at  least  one  inch  in  thickness,  while  the  tapering 
surface  of  the  leg  above  the  ankle  and  the  bony  prominences 
about  the  knee  are  closely  embraced  by  the  casing,  and  are  thus 
made  to  receive  the  weight  of  the  body  when  it  is  thrown  upon 
the  particular  limb  in  the  act  of  walking,  while  the  foot  and 
lower  half  of  the  leg  is  suspended  in,  but  steadied  and  protected 
by,  the  lower  half  of  the  casing,  through  which  the  weight  from 
above  is  transmitted  to  the  ground. 

The  application  of  an  ambulatory  dressing  to  a  fracture  of  the 
femur  presents  very  much  greater  technical  difficulties  than  in 
the  case  of  fracture  below  the  knee.  That  these  may  be  suc- 
cessfully overcome  is  shown  by  the  experience  of  Bardeleben. 
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The  method  of  the  dressing  in  the  Charite  Clinic  is  given  in 
detail  in  the  paper  of  Albers,  already  referred  to.  (For  abstract 
of  this  see  Annals  of  Surgery,  1895,  xxi.  p.  199.) 

Personally  I  have  applied  an  ambulatory  dressing  in  only  one 
case  of  fracture  of  the  femur.  It  seemed  to  me  that  a  simpler, 
less  cumbrous,  and  more  efficient  and  reliable  apparatus  than 
the  plaster-of-Paris  dressing  described  by  Albers  was  to  be 
found  in  the  ordinary  traction  hip-splint  of  the  orthopedists, 
and  I  accordingly  made  use  of  it. 

The  fracture  is  first  supported  by  short  coaptation  splints, 
and  the  limb  is  then  slung  in  the  long  traction  bar,  which 
below  projects  for  three  inches  beyond  the  sole  of  the  foot,  and 
above  is  attached  to  a  steel  band  which  half  encircles  the  pelvis 
and  from  which  suitable  perineal  straps  pass  from  front  to  rear, 
upon  which  the  weight  of  the  body  comes  and  is  transmitted 
through  the  long  rigid  bar  to  the  ground  in  locomotion.  A 
suitable  lift  is  applied  to  the  sole  of  the  shoe  worn  on  the  foot 
of  the  sound  limb.  The  case  to  which  this  apparatus  was 
applied,  and  of  which  the  illustration  is  a  photograph,  was  one 
of  compound  fracture  of  the  shaft  of  the  femur  at  its  middle. 
The  apparatus  was  not  applied  until  the  third  week  after  the 
injury,  the  delay  being  caused  by  dilatoriness  in  procuring  the 
apparatus  and  not  by  anything  in  the  condition  of  the  limb. 
The  working  of  the  apparatus  when  finally  applied  was  perfectly 
satisfactory  ;  the  patient  immediately  left  his  bed  and  began  to 
walk  about,  and  after  a  few  days  was  discharged  from  the  hos- 
pital, the  further  oversight  of  the  case  being  conducted  in  the 
out-patient  department  of  the  hospital.  In  this  particular  case 
the  femur  had  been  broken  by  a  kick  from  a  horse,  the  soft 
tissues  on  the  front  of  the  thigh  having  been  bluntly  cut  down 
to  the  bone  by  the  shoe-cork,  and  a  nearly  transverse  serrated 
fracture  of  the  bone  produced.  By  a  free  longitudinal  incision 
anteriorly,  supplemented  by  a  similar  incision  on  the  back  of 
the  limb  and  iodoform-gauze  packings,  primary  drainage  was 
provided  for,  while  accurate  reposition  of  the  fragments  was 
effected.  Buck's  extension  with  a  long  side-splint  to  steady 
the  limb  constituted  the  apparatus  employed  previous  to  the 
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application  of  the  ambulatory  apparatus.  The  ultimate  result 
was  singularly  good.  Not  only  was  firm  consolidation  early 
secured  and  muscular  atrophy  and  joint-stiffness  avoided  to  a 
large  degree,  but  shortening  of  the  limb  was  escaped ;  in  fact, 
the  injured  limb  at  the  close  of  the  treatment  was  one  centimetre 
longer  than  the  uninjured  one.  How  much  longer  it  may  have 
been  before  the  injury  there  is  no  means  of  knowing. 

My  experience  with  this  case  leads  me  to  fully  credit  the 
representations  made  by  the  German  surgeons  as  to  the  advan- 
tages attending  the  early  use  of  ambulatory  dressing  in  ordinary 
fractures  of  the  thigh. 

The  number  of  cases  of  fracture  of  the  leg  in  my  service  up 
to  the  date  of  writing,  May  15,  1896,  that  have  been  treated  by 
an  ambulatory  dressing  is  twenty,  namely,  twelve  fractures  of 
both  bones,  of  which  four  were  compound ;  four  of  the  tibia  alone, 
and  four  of  the  fibula  alone.  The  results  which  followed  this 
method  of  treatment  have  been  very  satisfactory.  In  the  simple 
fractures  in  very  few  was  the  detention  in  hospital  prolonged 
beyond  one  or  two  days.  In  the  compound  fractures,  some  of 
which  presented  conditions  notably  difficult  of  management, 
the  ambulatory  dressing  was  applied  on  the  first,  ninth,  four- 
teenth, and  forty-second  days  respectively,  this  varying  period 
being  due  to  the  special  conditions  of  the  injury  in  the  different 
cases. 

In  all  the  cases,  both  compound  and  simple,  the  patient  began 
to  use  the  injured  leg  as  a  means  of  locomotion  at  once  after 
the  dressing  had  hardened,  and  very  quickly  gained  such  facility 
in  its  use  as  to  dispense  with  crutches  thereafter.  As  to  the 
length  of  time  during  which  the  apparatus  was  worn  in  those 
cases,  at  the  end  of  which  all  support  was  discarded,  the  records 
are  in  most  of  the  cases  incomplete,  the  later  observation  of  the 
cases  having  been  conducted  in  the  out-patient  department  of 
the  hospital,  and  by  other  surgeons  at  their  homes.  I  have 
been  informed  that  in  one  case  in  which  the  apparatus  was  re- 
moved at  the  end  of  about  six  weeks,  at  which  time  the  frac- 
ture, an  oblique  one  of  the  tibia,  was  apparently  fully  consoli- 
dated, and  the  limb  was  of  normal  length  and  contour,  the  un- 
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restricted  use  of  the  limb  was  followed  by  subsequent  shorten- 
ing of  about  one  inch,  due  to  gradual  elongation  of  the  uniting 
medium.  In  a  second  case  the  patient,  after  his  discharge  from 
the  hospital,  neglected  to  return  for  further  observation,  and 
after  some  time,  beginning  to  experience  discomfort  from  the 
apparatus,  applied  for  relief  at  another  institution,  and  upon  re- 
moval of  the  bandage  it  was  found  that  considerable  pressure- 
necrosis  of  the  soft  tissues  at  the  upper  and  outer  side  of  the  leg 
had  occurred,  which  was  followed  by  considerable  sloughing  and 
paralysis  of  the  parts  supplied  by  the  peroneal  nerve. 

These  two  cases  seem  to  me  to  exemplify  the  points  which 
especially  require  to  be  guarded  against  in  the  use  of  the  am- 
bulatory treatment,  viz.,  consecutive  shortening  in  oblique  frac- 
tures and  decubitus. 

When  fractures  of  the  lower  extremity  have  been  treated  by 
the  usually  followed  methods,  and  at  the  end  of  six  weeks  or 
more,  discarding  apparatus,  are  permitted  to  go  about  at  will,  the 
patients  as  a  rule  require  some  time  to  regain  sufficient  confi- 
dence in  the  strength  of  the  united  bone  to  let  the  whole  weight 
of  the  body  rest  upon  it.  For  a  considerable  length  of  time 
the  assistance  of  a  crutch  or  cane  is  depended  upon.  Meanwhile 
the  bond  of  union  is  becoming  stronger,  and  by  the  time  that 
the  patient  does  let  his  weight  come  fully  upon  it  the  consolida- 
tion has  become  firm  enough  to  support  it.  But  a  patient  who 
has  been  already  using  his  limb  in  locomotion  for  weeks  before 
the  removal  of  the  supporting  apparatus,  whose  muscles  have 
not  become  atrophied  from  disease,  will  be  inclined  to  continue 
to  trust  his  whole  weight  to  the  limb  after  it  has  been  disen- 
cumbered, and  will  be  able  to  freely  and  powerfully  move  its 
muscles.  In  such  cases  if  the  line  of  fracture  has  been  oblique, 
the  danger  is  a  positive  one  that  some  consecutive  displacement 
of  the  fracture  surfaces  may  result  from  some  elongation  of  the 
not  yet  sufficiently  consolidated  callus.  A  disadvantage  there- 
fore may  result  from  the  premature  discarding  of  the  apparatus 
in  the  class  of  cases  mentioned.  That  attention  should  be 
called  to  it  is  all  that  is  required  to  secure  the  necessary  caution 
to  forestall  it.     Decubitus  is,  however,  the  accident  most  fre- 
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quently  to  be  apprehended  as  a  result  of  the  ambulatory  dress- 
ing; it  should  be  guarded  against  by  judgment  as  to  the  time 
when  the  dressing  is  applied  and  by  great  care  in  the  application 
itself;  symptoms  of  its  occurrence  should  be  carefully  watched 
for  during  the  period  in  which  the  dressing  is  in  use,  and  any 
complaint  of  local  soreness  and  discomfort  should  be  the  signal 
for  the  removal  of  the  dressing,  the  inspection  of  the  pressure- 
bearing  parts,  and  the  adoption  of  the  necessary  means  for 
remedying  the  pressure,  or  the  substitution  of  some  other 
method  of  treatment. 

In  the  ambulatory  treatment  of  fractures  of  the  leg  it  is  to 
be  remembered  that  the  prominences  about  the  knee  are  the 
surfaces  which  are  to  support  the  body  in  the  act  of  locomotion; 
these  are  sufficiently  broad  and  clothed  with  a  skin  of  sufficient 
toughness  ordinarily  to  bear  the  required  pressure,  if  the  en- 
circling bandage  is  uniformly  and  evenly  applied.  Wrinkles, 
seams,  ridges,  or  unevennesses  of  any  kind  in  that  portion  of 
the  bandage  which  encircles  the  upper  third  of  the  leg  and  the 
knee  must  therefore  be  avoided  with  scrupulous  care  in  the  ap- 
plication of  the  dressing;  a  tight-fitting,  seamless,  soft  stocking- 
leg  makes  an  ideal  covering  to  interpose  between  the  skin  and 
the  plaster-bandage ;  the  plaster-bandage  should  be  applied 
smoothly  and  as  snugly  as  possible  without  producing  constric- 
tion. If  the  skin  of  the  regions  where  pressure  must  be  borne 
is  excoriated  or  the  subcutaneous  tissues  are  cedematous,  the 
application  of  the  dressing  must  be  delayed  until  a  healthy 
condition  has  been  restored.  By  the  adoption  of  such  precau- 
tions as  suggest  themselves  to  every  surgeon  of  experience,  and 
by  continued  oversight  during  the  period  that  the  apparatus  is 
worn,  the  accidents  of  decubitus  may  be  prevented  altogether 
or  reduced  to  a  minimum. 

The  time  after  the  injury  when  it  may  be  proper  to  apply  the 
ambulatory  dressing  will  depend  upon  the  nature  and  extent  of 
the  damage  to  the  soft  parts  and  the  amount  of  local  reaction 
following  the  injury. 

In  ordinary  simple  fractures  it  may  be  applied  at  once  or  at 
the  convenience  of  the  surgeon  ;  in  compound  fractures  it  may 
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be  applied  as  soon  as  time  enough  has  elapsed  to  show  that  the 
primary  cares  have  been  successful  in  warding  off  infection,  that 
is,  within  a  week  or  ten  days.  In  compound  fractures  that  have 
suppurated  a  further  delay  should  be  had  until  all  tendency  to 
extension  of  the  infective  processes  has  been  overcome. 

A  considerable  practical  familiarity  with  the  ordinary  uses  of 
the  plaster-bandage  and  a  certain  experience  in  the  details  of 
the  actual  application  of  the  ambulatory  apparatus  are  requisite 
to  enable  a  surgeon  to  readily  and  efficiently  apply  it.  For  this 
reason  it  would  seem  that  it  is  hardly  to  be  expected  that  it  can 
ever  be  much  resorted  to  outside  of  hospitals. 

In  the  hands  of  surgeons  who  may  have  the  desirable  techni- 
cal skill  in  the  use  of  the  plaster-bandage  it  is  evident  that  most 
fractures  of  the  lower  extremity  may  be  safely  treated  by  appara- 
tus which  will  early  permit  the  injured  limb  to  be  actively  used 
in  locomotion ;  as  a  result  the  tedium  and  disadvantage  of  pro- 
longed detention  from  the  activities  of  life  may  be  avoided,  the 
amount  of  muscular  atrophy  and  joint-stiffness  incident  to  dis- 
use of  the  limb  may  be  much  lessened,  and  the  restoration  of 
the  full  function  of  the  limb  after  consolidation  may  be  expe- 
dited; a  more  vigorous  state  of  nutrition  in  the  injured  parts 
will  be  maintained,  and  the  possibilities  of  delayed  or  non- 
union will  be  lessened ;  in  the  aged  and  in  alcoholics  the  ability 
to  early  get  the  patients  up  and  about  will  tend  to  prevent  the 
development  of  the  hypostatic  congestions  and  the  nervous  dis- 
turbances to  be  feared  in  such  patients ;  and,  finally,  the  beds  of 
hospitals,  which  otherwise  would  be  encumbered  by  such  patients 
for  many  weeks,  may  be  emptied  after  a  few  days,  and  oppor- 
tunity for  the  reception  of  new  patients  made. 


DISCUSSION  ON    THE   AMBULATORY   TREATMENT 
FRACTURES   IN   CHILDREN. 


By  E.  H.  BRADFORD,  M.D., 
BOSTON. 


So  much  has  been  written  and  well  written  on  this  subject  that  it 
may  now  be  fairly  considered  as  well  introduced  to  the  judgment  of 
the  profession.  It  is  unnecessary  to  repeat  here  the  record  of  Barde- 
leben,  or  the  arguments  so  well  presented  by  Dr.  Pilcher,  but  it  may 
be  well  to  mention  the  fact  that  the  late  Mr.  Thomas,  of  Liverpool, 
was  in  the  habit  of  treating  fractures  by  the  ambulatory  method  for 
many  years  previous  to  his  death  and  before  the  recent  movement, 
chiefly  relying  upon  his  well-known  appliance  extensively  used  in  the 
treatment  of  tuberculosis  of  the  knee.  Fractures  of  the  thigh,  frac- 
tures of  the  patella,  as  well  as  other  fractures,  were  treated  by  him 
according  to  the  ambulatory  method,  and  although  his  experience  was 
not  tabulated,  it  was  sufficient  to  warrant  his  belief  in  the  advantages 
of  the  method. 

Without  reiterating  the  arguments  which  have  been  presented  in 
favor  of  the  ambulatory  method  in  general  in  the  treatment  of  frac- 
tures, I  would  call  attention  to  its  advantages  in  the  treatment  of 
fractures  in  the  lower  extremity  in  children,  a  class  of  cases  in  which 
confinement  is  especially  irksome. 

I  can  say  that  in  preparation  for  these  remarks  I  have  made  it  a 
practice  to  treat  cases  of  fractures  at  the  Children's  Hospital  by 
means  of  the  modification  of  the  Thomas  splint,  combined  with  and 
without  plaster-of-Paris  bandages,  and  can  speak  warmly  in  advocacy 
of  the  method. 

The  method  used  can  be  illustrated  by  the  case  of  a  boy  of  eleven 
years,  whose  photograph  accompanies  this  paper,  the  fracture  was  at 
the  middle  of  the  femur.  A  plaster-of-Paris  spica  was  applied  under 
an  anaesthetic  on  the  entrance  of  the  patient,  who  was  allowed  to  be 
moved  from  the  bed  at  the  end  of  a  few  days,  and  in  a  week  a  modi- 
fication of  Thomas  knee-splint  with  a  traction  attachment  was  ap- 
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plied.  The  plaster  spica  was  removed,  but  coaptation  splints  were 
applied  to  the  thigh,  and  a  semicircular  arm,  half  encircling  the 
trunk,  was  attached  to  the  top  of  the  splint  to  prevent  eversion  of  the 
lower  fragment ;  crutches  were  used  and  a  raised  shoe  was  worn  upon 
the  well  foot,  but  later  the  crutches  were  laid  aside,  and  the  patient 


Fig.  i 


Fig. 


Thomas  knee-splint  recommended  for     Application  of  the  splint  to  a  fracture  of  the 
use  in  ambulatory  treatment  of  fractures  femur.     Anterior  view, 

of  the  lower  extremities. 


allowed  to  walk  on  the  splint  as  in  tumor  albus.     This  was  continued 
for  eight  weeks,  after  which  all  apparatus  was  discarded,  union  having 
been  found  firm  with  less  than  one-fourth  of  an  inch  shortening. 
The  means  at  our  disposal  for  ambulatory  treatment  may  be  stated 
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as  follows :  Plaster-of  Paris  with  crutches,  the  use  of  a  Thomas  or 
ring  perineal  splint,  a  hip  traction  splint,  or,  in  cases  of  injury  of  the 
leg,  splint  taking  bearing  upon  the  lower  end  of  the  femur.  To  any- 
one not  familiar  with  the  use  of  apparatus  there  seems  a  certain 
amount  of  complication  in  all  mechanical  contrivances;  and  it  is,  of 


Fig.  3. 


Fig.  4. 


Application  of  the  splint  to  a  fracture  of 
the  femur.     Lateral  view. 


Application  of  the  apparatus  completed  ; 
splint  reinforced  by  plaster-bandage. 


course,  not  supposed  that  the  ambulatory  treatment  is  desirable  in 
every  case.  It  is,  however,  supposed  that  there  are  cases  where  it  is 
suitable,  and  when  it  can  be  used  there  is  a  saving  of  time  and  com- 
fort to  the  patient  without  an  increase  in  danger.  The  treatment  is 
especially  desirable  in  children. 
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In  fractures  of  the  upper  portion  of  the  thigh,  an  ordinary  traction 
splint  with  the  pelvic  band,  such  as  is  used  in  the  cheaper  forms  of 
splint  for  hip-disease,  will  be  found  convenient,  accompanied  by 
coaptation  splints.  This  can  be  readily  made  by  securing  a  steel  rod, 
half  an  inch  in  thickness,  to  the  strip  of  steel  bar,  one  inch  wide  and 
one-quarter  inch  thick,  bent  to  nearly  encircle  the  pelvis  and  furnished 
with  perineal  straps ;  a  windlass  traction  attachment  can  be  added  at 
the  bottom,  or  buckles  can  be  fastened  to  which  the  traction  straps 
can  be  secured.  An  easily  made,  cheap  emergency  appliance  can  be 
furnished  as  has  been  suggested  by  Dr.  W.  H.  J.  Hall,  interne  of  the 
Massachusetts  Hospital,  by  suspending  from  the  shoulders  an  ordinary 
wooden  crutch  so  that  the  crutch  portion  presses  in  the  perineum, 
and  arranging  that  the  length  be  such  that  the  crutch  projects  an 
inch  or  two  beyond  the  sole  of  the  foot ;  to  the  bottom  a  simple  iron 
bracket  can  be  secured  and  buckles  fastened  to  this.  The  crutch  can 
be  secured  to  the  leg  by  means  of  straps.  If  the  foot  on  the  well  side 
is  raised  by  a  block,  patients  can  walk  about  with  comparative  ease. 
This  form  of  cheap  appliance  is,  of  course,  more  suitable  to  adults 
than  to  children. 

In  fractures  of  the  leg  in  children,  it  is  difficult  to  obtain  bearing 
on  the  condyles  of  the  femur  or  the  head  of  the  tibia,  owing  to  the 
undeveloped  shape  in  the  bones,  and  for  this  reason  the  Thomas 
knee-splint,  which  takes  its  bearings  from  the  perineum,  is  especially 
advantageous  in  the  ambulatory  treatment  in  fractures  of  the  leg  in 
children. 

Modification  of  this  treatment  will  be  found  suitable  to  all  cases  of 
fracture  of  the  lower  extremity  with  the  exception  that  where  much 
deformity  has  taken  place,  or  where  the  fracture  is  in  the  upper  third 
of  the  femur  in  children,  recumbency  in  bed  will  be  necessary  for  a 
longer  period  than  where  the  fracture  is  lower,  owing  to  the  shortness 
in  children  of  the  upper  fragment. 

The  use  of  the  Thomas  splint  has  many  advantages  in  the  treat- 
ment of  fracture  in  children  ;  it  is  readily  made  and  is  light.  Where 
traction  is  required,  a  ratchet  windlass  spindle  can  be  attached  to  the 
bottom,  on  which  the  sticking-plaster  straps  attached  to  the  leg  can 
be  wound,  a  counter-extension  being  furnished  by  the  perineal  ring. 
A  simpler  though  less  convenient  form  of  traction  can  be  made  by 
attaching  buckles  to  the  bottom  of  the  splint,  and  fastening  into  these 
buckles  webbing  attached  to  the  adhesive  plaster  fastened  to  the  leg. 
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If  this  webbing  is  elastic  a  constant  pull  can  be  secured.  The  attach- 
ment which  is  used  to  prevent  eversion  of  the  lower  fragment  will 
rarely  be  necessary,  but  can  be  readily  made,  as  can  be  seen  in  the 
illustration. 

In  convalescent  cases  or  where  union  is  well  established  the  bottom 
of  the  splint  can  be  dispensed  with,  and  the  rods  bent  so  as  to  fit  in  a 
socket  in  the  sole  of  the  shoe,  a  bandage  around  the  apparatus  and 
the  leg  will  steady  the  limb  and  effectually  prevent  any  bowing,  and 
with  this  the  patient  can  walk  about  freely. 

The  well-known  Thomas  knee-splint  is  made  by  attaching  to  an 
oval  ring,  made  of  steel  rod,  a  quarter  of  an  inch  in  thickness,  two  rods 
of  similar  sizes,  which  are  secured  at  the  bottom  to  a  small  iron  bar 
or  ring,  which  serves  as  a  foot-plate. 


DISCUSSION   ON   THE   AMBULATORY   TREATMENT   OF 
FRACTURES    OF   THE   LOWER   EXTREMITY. 


By  JOHN  E.  OWENS,  M.D., 
CHICAGO. 


Cases  of  fractures  of  the  lower  extremity  treated  by  the  ambulatory 
method  might  be  divided  into  two  classes  :  a.  Those  that  walk  with  the 
aid  of  crutches,  but  bear  little  or  no  weight  upon  the  affected  limb. 
b.  Those  that  walk  on  the  affected  leg  with  or  without  the  aid  of  cane 
or  crutch. 

Referring  to  the  first  class,  it  will  be  noted  that,  in  the  Transac- 
tions of  the  American  Surgical  Association  for  1890,  a  former  member 
of  this  Association,  Dr.  J.  A.  Comingor,  of  Indianapolis,  in  the  dis- 
cussion on  the  treatment  of  fractures  of  the  shaft  of  the  femur,  stated 
that  plaster- of-Paris  was  safe  as  a  primary  splint ;  that  if  used  early 
the  primary  swelling  did  n'ot  increase,  but,  on  the  other  hand,  soon 
disappeared ;  that  by  the  immobilization  of  the  broken  bones  and  the 
lacerated  tissues  inflammation  and  secondary  swellings  did  not  super- 
vene ;  that  by  the  proper  application  of  the  bandage  we  needed  no 
more  extension  than  it  furnished ;  that  he  had  abandoned  the  use  of 
Buck's  apparatus  as  a  useless  and  uncomfortable  contrivance;  that  he 
set  fractures  at  the  earliest  possible  moment,  and  maintained  apposi- 
tion with  the  plaster-of-Paris  bandage  as  a  primary  dressing ;  that  if 
the  patient  remained  comfortable  for  ten  days  the  dressing  might  be 
divided  in  front  throughout  its  entire  length,  in  order  that  the  parts 
might  be  inspected ;  that  if  the  apposition  was  satisfactory  in  every 
way,  and  in  every  way  correct,  the  closure  of  the  splint  was  secured 
by  an  ordinary  roller,  and  that  there  need  be  no  fear  or  danger  of 
subsequent  displacement.  During  extension  and  counter-extension, 
maintained  during  the  application  of  the  plaster,  he  secured  certain 
bearings — namely,  at  the  knee,  ischium,  and  perineum — which,  he 
claimed,  furnished  all  the  continuous  extension  and  counter-extension 
that  could  be  secured  by  other  methods.  The  patient  was  allowed  to 
change  his  position  at  will,  granted  many  liberties  as  to  movement 
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from  the  first,  and  at  the  end  of  a  fortnight,  in  ordinary  cases,  to  go 
about  the  room  on  crutches.  He  further  expressed  the  opinion  that 
union  was  promoted,  atrophy  of  the  muscles  prevented,  and  evidences 
of  obstruction  to  the  circulation  were  not  apparent.  If  the  cast 
became  too  tight,  it  was  divided  and  left  open  for  the  time  being,  or 
bandaged. 

The  method  was  adversely  criticised  to  a  moderate  degree,  but  I  am 
sure  that  the  surgical  profession  at  large,  and  especially  the  Fellows  of 
this  Association,  will  consider  this  and  kindred  methods  with  less  im- 
patience now  than  they  did  in  1890. 

A  few  weeks  ago  I  had  a  conference  with  Dr.  Comingor  on  this 
subject,  and,  after  the  additional  experience  and  consideration  of  the 
treatment  during  the  past  six  years,  he  reported  to  me  as  follows : 

That  for  twenty-five  years  he  had  been  treating  fractures  of  the 
lower  extremity,  except  those  of  the  neck  of  the  femur,  by  the  method 
just  mentioned ;  that  no  weight  was  borne  on  the  limb ;  that  the 
patient  was  allowed  to  get  up  in  two  or  three  days,  and  to  go  about 
on  crutches ;  that  in  fractures  of  the  femur  he  used  the  plaster-of- 
Paris  roller,  and  applied  it  while  the  patient  was  raised  by  elevations 
under  the  sacrum  and  shoulders  and  while  extension  was  made  by 
the  legs  and  counter-exiension  through  the  arms.  The  plaster  was 
made  to  include  the  leg  and  the  pelvis  as  far  as  the  waist,  and  was  put 
on  immediately  after  taking  charge  of  the  case.  The  original  plaster 
may  be  left  on  until  the  bones  unite,  unless  there  is  complaint  of  dis- 
comfort on  the  part  of  the  patient,  or  a  suspicion  on  the  part  of  the 
surgeon  that  the  limb  is  not  properly  supported,  or  that  the  plaster  is 
not  efficiently  doing  its  work  in  other  respects.  He  informed  me  that 
the  average  shortening  was  a  quarter  of  an  inch  in  fractures  of  the 
femur,  and  often  there  was  none  at  all,  and  he  did  not  remember  that 
the  shortening  ever  exceeded  an  inch  ;  that  the  method  has  been  more 
or  less  employed  through  the  State  of  Indiana;  that  he  was  not  aware 
that  any  suit  had  grown  out  of  this  kind  of  treatment. 

The  plaster  is  continued  for  seven  or  eight  weeks,  and  is  reapplied 
at  the  end  of  that  time  if  found  necessary.  Patients  are  allowed  to  get 
up  in  a  few  days,  and  then  to  walk  or  lie  down,  as  the  case  may  be. 
He  prefers  this  to  all  other  methods. 

In  fractures  of  the  neck  of  the  femur  he  uses  a  modification  of 
Sayre's  long  splint.  It  consists  of  two  sections  of  a  tube.  One  sec- 
tion of  the  tube  slips  into  the  other  and  is  fixed  by  means  of  a  set 
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screw.  The  lower  end,  which  is  to  be  fixed  to  the  foot,  is  turned  at  a 
right  angle.  The  foot  is  covered  with  some  soft  material,  over  which 
a  few  turns  of  plaster-of- Paris  bandage  are  applied,  and  the  foot-piece 
secured  to  the  sole  by  additional  plaster.  Pelvic  bandage  and  peri- 
neal straps  are  attached  as  in  Sayre's  splint.  He  only  uses  plaster-of- 
Paris  on  the  foot  in  these  cases  of  fracture  of  the  neck  of  the  femur. 

This  apparatus  does  not  prevent  the  patient  from  using  a  reclining 
chair.  In  all  fractures  of  the  neck  and  upper  end  of  the  shaft  it  has 
served  his  purpose  better  than  any  other  method.  In  about  eight 
weeks  he  permits  the  patient  to  bear  weight  on  the  foot  with  the 
splint  on.  After  confidence  has  restored  practice  in  walking  the 
splint  is  removed.  The  apparatus  prevents  outward  rotation  of  the 
foot  and  maintains  the  leg  in  good  position. 

In  fractures  below  the  knee,  ten  or  fifteen  minutes  after  the  appli- 
cation of  the  plaster  he  makes  a  longitudinal  incision  through  the 
splint  and  then  puts  on  a  roller-bandage  until  the  plaster  hardens. 
This  is  intended  to  permit  a  little  giving  of  the  plaster-cast  to  meet 
the  swelling  which  might  occur. 

In  support  of  the  treatment  of  the  second  class — namely,  those  that 
walk  on  the  affected  leg  with  or  without  the  aid  of  a  cane — Dr.  Alex- 
ander C.  Wiener,  on  January  20th  of  the  present  year,  made  an  in- 
teresting contribution  to  the  Chicago  Medical  Society,  and  called 
attention  to  the  fact  that  five  years  had  elapsed  since  it  was  demon- 
strated that  by  some  peculiar  method  of  applying  dressings  and  certain 
apparatus  patients  were  enabled  to  walk  with  only  the  aid  of  a  cane. 
{The  Chicago  Medical  Recorder,  February,  1896.) 

At  Bergmann's  clinic  a  patient  was  admitted  who,  on  August  2, 
1890,  had  sustained  a  fracture  of  the  left  tibia  immediately  above  the 
ankle.  On  the  afternoon  of  August  4th,  after  the  Hessing  apparatus 
had  been  applied,  the  patient  walked  without  pain  before  an  assembly 
of  physicians  and  surgeons.  By  this  method  Hessing  had  treated  many 
cases  of  fracture  of  the  lower  extremities,  both  of  the  femur  and  of 
the  bones  below  the  knee,  none  of  which,  the  reporter  informed  us, 
ever  resulted  in  shortening,  deformity,  or  other  disturbance  which 
interfered  with  the  use  of  the  limb.  In  Hessing's  hospital  Dr.  Wiener 
saw  a  patient  who  four  days  previously  had  sustained  a  fracture  of  the 
tibia  and  fibula.  He  was  provided  with  the  apparatus  immediately 
after  the  accident.  The  leg  was  not  in  the  least  oedematous,  blood- 
effusion  had  been  absorbed,  the  skin  was  discolored  yellowish,  and 
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the  ends  of  the  fractured  bones  were  freely  movable.  Hessing,  after 
having  redressed  the  limb  in  Dr.  Wiener's  presence,  raised  it  two  feet 
and  let  it  fall  without  causing  the  patient  any  uneasiness.  The  patient 
then  walked  away  with  the  aid  of  two  canes. 

In  the  method  now  under  consideration  one  of  the  indications  for 
the  treatment  of  a  fracture  in  the  lower  extremity  has  been  modified 
and  is  in  striking  contrast  with  that  principle  of  practice  which  we 
have  been  for  years  accustomed  to  teach  and  to  carry  out.  It  is  a 
principle  which  is  firmly  fixed  in  the  minds  of  the  profession,  and  its 
eradication  will  be  slow  and  difficult.  The  modification  referred  to 
is  to  the  effect  that,  while  the  use  of  the  limb  below  the  fracture  is 
prevented,  and  while  it  is  still  kept  more  or  less  in  a  state  of  exten- 
sion, the  mobility  of  the  rest  of  the  body  is  not  interfered  with.  In 
other  words,  the  patient  is  permitted  to  walk  about  with  the  aid  of  a 
cane,  and  often  without  any  such  support,  and  that,  too,  wherever 
may  be  the  location  of  the  fracture  in  the  lower  extremity. 

It  is  maintained  for  the  apparatus  now  under  consideration  that  it 
favors  the  absorption  of  blood-effusion  by  proper  pressure,  and  pre- 
vents venous  congestion  and  oedema,  which  would  render  a  dependent 
position  of  the  limb  impracticable.  Dr.  Wiener  described  Hessing's 
method  as  follows :  The  fractured  limb  being  extended,  pieces  of 
roller  two  inches  in  width,  moistened  at  the  end  with  glue,  were  pasted 
on  the  skin  in  such  a  way  as  to  prevent  creases.  To  obviate  the  neces- 
sity of  using  reverses  the  bandage  must  be  cut  and  repasted.  It  is 
important  that  the  toes,  foot,  leg,  and  a  space  of  ten  or  twelve  inches 
above  the  fracture  be  provided  with  this  tightly-fitting  compression 
bandage,  as  it  would  be  impossible  to  endure  a  perpendicular  position 
of  the  fractured  limb  without  it.  Care  should  be  taken  that  the  parts 
about  the  ankle  especially  subjected  to  pressure  should  be  protected 
by  a  thin  layer  of  cotton.  The  necessity  of  the  maintenance  of  the 
foot  at  a  right  angle  to  the  leg  is  emphasized. 

A  firm  bandage  of  cheesecloth  in  which  the  patient  can  walk  may  be 
obtained  by  quadrupling  muslin  strips  and  pasting  them  on  lengthwise 
with  glue.  This  will  make  a  light  dressing  surpassing  the  plaster  dress- 
ing in  firmness.  Should  the  bandage  become  too  loose  a  strip  must 
be  cut  out  and  the  defect  remedied  by  pasting  on  new  strips.  This 
bandage  after  a  few  days  becomes  thoroughly  dry,  forming  a  solid 
capsule  in  which  the  patient  is  enabled  to  walk  about  on  crutches  or 
cane. 

The  apparatus  exhibited  by  Dr.  Wiener  permits  the  patient  to  walk 
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with  the  use  of  canes.  It  has  its  bearings  upon  the  tuberosity  of  the 
ischium  and  perineum,  and  in  this  way  the  weight  of  the  body  is  sup- 
ported in  walking.  The  apparatus  is  made  up  of  three  different  parts 
— an  accurately  fitting  splint  for  the  leg,  one  similar  in  construction 
for  the  femur,  and  the  foot-piece — which  are  connected  with  each 
other  by  means  of  steel  rods,  the  uppermost  transverse  bar  being 
curved  and  well  padded.  In  its  application  the  posterior  transverse 
bar  should  fit  well  into  the  gluteo-femoral  fold,  and  the  tuberosity 
of  the  ischium  should  rest  firmly  upon  said  bar.  If  the  femur  be  frac- 
tured in  the  upper  third  another  section  must  be  placed  around  the 
pelvis  and  connected  with  the  femoral  section. 

In  fractures  of  the  femur  manual  extension  should  be  maintained 
until,  the  anterior  superior  spines  being  on  a  level,  the  egs  become 
of  equal  length.  The  compression-bandage  is  then  carefully  applied 
and  the  moulds  separately  adapted  to  the  outlines  of  the  extremities. 
The  connections  are  then  made. 

May  10th  I  visited  Cook  County  Hospital  with  Dr.  Wiener  for  the 
purpose  of  examining  a  case  of  simple  fracture  of  the  femur  of  three 
weeks'  standing.  In  ten  days  the  apparatus  was  applied.  At  the  end 
of  the  fourteenth  day  an  incision  was  made  into  the  dressing  in  front ; 
a  piece  was  removed  in  order  to  get  a  tighter  fit.  The  patient  at  the 
time  of  my  visit  was  sitting  outside  of  the  hospital.  He  walked  to  his 
bed  with  the  aid  of  two  sticks,  which  he  began  using  the  day  before. 
He  could  raise  the  limb  from  the  bed  an  inch,  and  when  the  limb  was 
up  he  was  able  to  maintain  it  in  that  position  for  a  moment.  Incor- 
porated with  the  dressing  was  a  stirrup,  to  which  at  night  a  weight  of 
fourteen  pounds  was  attached.  The  glue  dressing  was  cut  away  just 
in  front  of  the  knee,  but  left  continuous  behind,  hinge-like,  to  permit 
flexion.  In  this  case  there  was  no  oedema  of  the  toes.  There  was 
between  the  foot-piece  and  the  sole  a  space  equal  to  the  width  of  two 
fingers.     The  shoe  on  the  other  side  was  half-soled  with  wood. 

The  following  case  in  connection  with  the  method  is  quite  interest- 
ing, and  may  have  a  tendency  to  unsettle  our  older  ideas  on  the  sub- 
ject of  fractures  of  the  lower  extremity : 

On  the  last  Sunday  in  March,  1896,  at  the  County  Hospital,  Dr. 
Wiener  removed  the  box-splint  from  a  patient  who  had  received  a 
fracture  of  the  tibia  and  fibula  at  the  junction  of  the  lower  with  the 
middle  thirds  nine  days  before.  Blebs  were  apparent ;  the  leg,  foot,  and 
ankle-joint  were  much  swollen ;  little  motion  at  the  ankle  on  account 
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of  swelling.  The  blebs  were  punctured  and  painted  with  collodion 
and  iodoform.  He  immediately  applied  the  glue  dressing  from  the 
foot  to  the  knee.  On  the  seventh  day  he  put  on  the  apparatus.  On 
the  ninth  day  the  patient  raised  the  foot  and  leg  from  the  bed  two 
feet,  and  could  walk  from  the  operating-table  to  the  bed  with  the  aid 
of  two  canes.  At  the  end  of  the  fifth  week  all  dressings  were  removed 
and  the  fracture  found  united,  but  with  slight  flexibility  at  the  seat  of 
the  fracture.  Callus  did  not  appear.  A  flannel  bandage  was  applied  ; 
the  patient  walked  with  two  sticks ;  in  two  days  without  a  stick.  On 
the  forty-first  day  he  came  to  the  office;  but  little  oedema;  he  stood 
alone  on  the  broken  leg.  On  the  forty-third  day  he  went  to  work; 
joints  freely  movable. 

It  has  already  been  shown  that  the  subject  of  the  ambulatory  treat- 
ment of  fractures,  especially  in  Germany,  has  received  during  the  last 
two  or  three  years  much  attention. 

I  am  inclined  to  think  that  with  this  mode  of  treatment  no  member 
of  this  Association  could  feel  that  his  responsibility  was  diminished, 
or  that  he  could  lose  sight  of  the  immediate  care  of  his  patient 
before  the  reparative  process  had  been  completed. 

In  twenty-three  cases  of  fracture  of  the  femur  managed  by  the  ambn- 
lant  method,  Bardeleben  reports  that  shortening  occurred  in  eleven, 
the  greatest  being  two  centimetres.  Nine  cases  of  fracture  of  the  neck 
were  reported,  with  union  strong,  on  an  average,  in  forty-five  days. 
We  cannot  resist  the  conclusion  that  there  is  some  error  in  this  state- 
ment, and  I  do  not  think  his  reported  results  in  fractures  of  the  neck 
will  be  accepted  by  the  Fellows  here  present. 

After  a  careful  study  of  the  literature  on  the  subject,  in  conclusion, 
I  beg  to  submit  the  following  as  the  essentials  and  aims  of  the  method 
under  consideration : 

1.  The  main  object  in  the  treatment  is  to  enable  the  patient  within 
a  few  days  to  get  up  and  walk  about  on  the  fractured  leg. 

2.  That  union  is  accelerated  in  many  cases ;  comfort,  appetite,  di- 
gestion, and  sleep  secured ;  swelling,  muscular  atrophy,  pneumonia, 
and  delirium  tremens  prevented ;  and  flexion  and  extension  maintained. 

3.  That  in  the  application  of  the  dressing  the  foot  is  held  at  a  right 
angle  to  the  leg,  and  extension  effected  until  the  deformity  is  cor- 
rected and  the  legs  of  even  length. 

4.  That  the  material  usually  employed  is  plaster-of- Paris,  in  which 
wooden  or  metal  strips  may  be  included,  there  being  a  very  thick 
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plaster-sole,  separated  from  the  foot  by  a  layer  of  cotton  about  five 
centimetres  thick,  the  plaster  being  carefully  moulded  with  the  hand 
so  as  to  fit  snugly  against  the  upper  end  of  the  tibia  and  about  the 
dorsum  and  ankle. 

5.  It  is  generally  thought  best  not  to  apply  the  dressing  until  the 
second  or  third  day  after  the  accident. 

6.  The  patient  must  remain  under  observation  in  order  that  any 
displacement,  undue  constriction,  or  other  defect  may  be  noted. 

7.  In  fractures  of  the  thigh  a  combination  of  plaster-of-Paris  and 
glue  is  recommended  by  some,  while  others  have  used  special  splints. 

8.  The  plaster  may  be  made  to  include  the  pelvis. 

9.  The  dressing  may  be  applied  to  the  leg  and  then  allowed  to  harden, 
after  which  the  patient's  hips  are  raised  from  the  bed,  extension  being 
made  to  correct  displacement,  and  the  remainder  of  the  dressing  ap- 
plied. 

10.  An  important  feature  of  the  dressing  is  its  strong  reinforcement 
and  close  application  at  the  upper,  back,  and  inner  part  of  the  thigh, 
thus  securing  a  firm  bearing  against  the  ischium  and  perineum. 

11.  That  the  sooner  the  immobilization  is  effected  the  less  will  be 
the  swelling. 

12.  That  the  method  can  be  satisfactorily  applied,  but  an  exact  fit 
must  be  secured. 


DISCUSSION  ON  THE   AMBULATORY  TREATMENT   OF 
FRACTURES   OF  THE   LEG. 


BY  N.  P.  DANDRIDGE,  M.D., 
CINCINNATI. 


My  personal  experience  in  the  ambulatory  treatment  of  fractures  of 
the  leg  is  confined  to  eight  cases.  Seven  of  these  were  simple  frac- 
tures and  one  compound.  There  were  two  cases  of  Pott's  fracture, 
and  five  cases  in  which  both  bones  were  broken,  all  within  four  inches 
of  the  ankle,  one  of  them  being  compound. 

These  cases  were  all  treated  during  a  four  months'  service  at  the 
Cincinnati  Hospital.  On  admission  the  fractures  were  reduced  as 
thoroughly  as  possible  and  put  upon  a  well-padded  posterior  splint. 
Within  twenty-four  hours,  unless  there  was  abrasion  of  the  skin  or 
great  swelling,  the  permanent  ambulatory  plaster-cast  was  applied.  If 
there  was  marked  swelling  or  contusion  of  the  skin,  a  few  days  were 
allowed  to  elapse,  the  leg  being  kept  on  the  posterior  splint.  The 
permanent  dressing  was  therefore  applied  from  within  twenty-four 
hours  to  within  seven  days  of  the  accident.  As  soon  as  the  plaster 
was  fully  hardened  the  patient  was  instructed  to  put  his  foot  to  the 
ground  and  to  attempt  to  bear  weight  upon  it ;  usually  for  the  first 
day  he  sat  in  a  chair  with  both  feet  resting  on  the  ground.  He  was 
then  given  crutches,  and  began  walking  with  their  aid,  using  the 
fractured  leg.  The  crutches  were  dispensed  with  as  soon  as  possible, 
and  a  cane  substituted.  In  most  of  the  cases  some  pain  was  com- 
plained of  at  first  when  weight  was  borne  on  the  foot.  In  one  case 
immediately  after  the  plaster  hardened  the  patient  walked  upon  it 
freely  without  pain. 

In  one  case,  that  of  a  feeble  woman,  the  ambulatory  cast  had  to  be 
removed  in  the  third  week,  and  she  was  put  back  to  bed.  In  this 
case  the  patient  was  not  able  to  help  herself  with  crutches,  so  that 
when  up  she  simply  sat  in  a  chair. 

The  case  of  compound  fracture  was  an  oblique  one,  involving  both 
bones  about  four  inches  above  the  ankle.     The  ambulatory  cast  was 
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put  on  the  seventh  day  after  the  accident,  and  the  patient  was  at 
once  allowed  to  sit  up  in  a  chair  with  both  feet  resting  on  the  ground. 
This  was  a  great  comfort  to  him,  as  he  was  a  heavy  man.  In  less 
than  a  week  he  began  walking  about  the  ward  with  crutches,  experi- 
encing little  or  no  pain.  After  he  had  been  walking  more  than  a 
week,  and  two  weeks  after  the  plaster-cast  had  been  applied,  he  com- 
plained of  such  pain  at  the  seat  of  fracture  that  the  cast  was  removed. 
So  much  redness  and  swelling  were  found  at  the  seat  of  the  injury  that 
it  suggested  the  possibility  of  erysipelas.  This  soon,  however,  sub- 
sided. There  was  also  some  swelling  over  the  internal  malleolus,  due 
to  pressure  of  the  plaster.  Some  days  later  some  carious  bone  was 
removed  by  the  curette  at  the  site  of  fracture.  At  the  present  time 
there  is  still  an  opening  leading  down  to  carious  bone.  In  this  case 
I  think  it  more  than  likely  that  the  attempt  to  allow  the  man  to  move 
about  and  bear  weight  upon  the  broken  leg  retarded  the  process  of 
repair.  For  some  days,  however,  he  moved  about  as  freely  and  com- 
plained of  no  more  trouble  than  those  with  simple  fracture.  In  the 
rest  of  the  cases  repair  has  taken  place  promptly,  and  on  removal  of 
the  dressing  there  has  been,  I  think,  less  swelling  and  less  stiffness 
of  the  ankle  than  are  usual,  and  the  full  power  of  walking  on  the  leg 
has  been  restored  at  an  earlier  date  than  I  have  usually  found  on  an 
average. 

In  one  case  of  fracture  of  both  bones,  the  result  of  a  railroad  acci- 
dent, in  which  there  was  considerable  contusion  and  abrasion  of  the 
skin,  the  dressing  was  applied  on  the  sixth  day,  and  eight  days  after- 
ward the  patient  returned  to  his  home,  a  journey  which  involved  a 
railroad  trip  and  forty  miles'  ride  in  a  wagon.  When  seen  last  June, 
three  months  later,  he  was  still  using  a  cane,  which  seemed  to  me 
much  more  for  the  purpose  of  impressing  the  jury  in  his  suit  for 
damages  than  for  any  need  of  support. 

The  conclusions  I  have  reached  from  the  limited  experience  I  have 
reported  is  that  the  ambulatory  method  is  applicable  in  all  simple 
fractures  of  the  leg,  but  that  the  best  results  will  be  obtained  in  frac- 
tures of  the  lower  half  and  in  those  patients  who  possess  sufficient 
muscular  strength  to  readily  learn  the  use  of  crutches.  But  even  in 
those  who  are  not  strong  enough  to  walk  with  crutches  the  ambulatory 
dressing  still  permits  them  to  sit  up  and  rest  the  foot  of  the  broken 
leg  on  the  floor,  and  thus  there  is  great  relief  from  the  irksome  restraint 
of  bed. 
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Unless  there  is  marked  swelling  or  contusion  of  the  skin,  the  am- 
bulatory dressing  can  in  simple  fractures  be  safely  applied  within 
twenty-four  hours,  and  the  patient  be  allowed  to  get  up  as  soon  as 
the  plaster  hardens. 

In  compound  fractures,  in  the  absence  o  f  serious  destruction  of  the 
soft  parts  or  great  comminution,  the  dressing  can  be  applied  after  a 
few  days  over  a  proper  antiseptic  dressing  and  the  same  course  pursued 
as  in  simple  fractures. 

Ambulatory  treatment  of  fractures  of  the  leg  must  prove  of  benefit 
by  affording  relief  from  irksome  confinement  to  bed,  and  also  prove 
a  saving  to  the  individual  by  permitting  those  engaged  in  sedentary 
pursuits  to  follow  their  occupation. 


DISCUSSION  OF   THE   AMBULATORY   TREATMENT    OF 

FRACTURES. 


By  JOHN  B.  ROBERTS,  M.D., 
PHILADELPHIA. 


Twelve  or  fifteen  years  ago  experience  convinced  me  that  in 
moderately  severe  fractures  of  the  lower  end  of  the  fibula  it  was  un- 
necessary to  keep  the  patient  confined  to  bed  if  a  circular  splint  of 
plaster-of-Paris  was  applied.  I  did  not,  however,  permit  the  patient 
to  walk  on  the  limb  so  encased  in  gypsum,  nor  adopt  this  line  of 
treatment  in  tibial  fracture. 

Since  the  advocacy,  a  year  or  more  ago,  of  the  ambulatory  treat- 
ment of  fractures  of  the  lower  extremity  in  selected  cases,  by  Dr. 
Pilcher,  I  have  employed  the  German  method,  used  by  him,  in  a  few 
cases  of  fracture  of  the  lower  end  of  the  fibula  and  of  both  tibia  and 
fibula  through  or  near  the  malleoli.  I  have  been  much  pleased  with 
the  results  and  shall  continue  to  adopt  the  method  in  appropriate 
cases.  I  have  not  felt  justified  in  using  it  in  oblique  fractures  of  the 
shaft  of  the  tibia  and  fibula,  or  in  fractures  of  the  femur. 

Professional  discussion  of  the  ambulant  dressing  and  my  limited 
personal  experience  with  it  have  led  me  to  shorten  the  time  of  con- 
finement to  bed  in  cases  of  fracture  of  the  lower  limb  even  when  I 
have  not  adopted  the  method. 

It  is  important  to  remember  that  the  ambulant  splint  of  gypsum  is 
constructed  on  a  different  principle  from  the  circular  gypsum  splint 
which  surgeons  in  general  have  long  used.  It  must  be  rigid  enough 
to  bear  the  weight  of  the  patient  and  be  carried  far  enough  below  the 
sole  of  the  foot  to  prevent  the  impact  with  the  ground  in  walking, 
being  conducted  along  the  broken  bone.  I  am  apt  to  strengthen  the 
plaster-of-Paris  splint  by  incorporating  strips  of  zinc  or  tinned  sheet- 
iron  in  the  bandages.  A  piece  of  metal,  one  inch  wide  and  fifteen 
inches  long,  bent  like  a  stirrup  and  placed  under  the  sole  with  its 
ends  extending  up  on  each  side  of  the  leg,  is  valuable  for  this  purpose. 
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Dr.  A.  T.  Cabot,  of  Boston. 

I  can  bear  witness  to  the  excellent  service  that  Taylor's  long  hip- 
splint  can  render  in  the  treatment  of  fractures  of  the  femur.  I  have 
employed  this  splint  in  cases  of  fracture  of  the  femur  that  I  have 
seen  within  the  past  two  years.  These  cases  have  been  four  in  all, 
and  it  has  worked  well  in  every  case. 

In  the  last  trial  of  it  the  patient,  a  strong  Irishman,  was  out  of  bed 
in  about  a  fortnight,  and  left  the  hospital  in  a  little  over  four  weeks, 
at  which  time  he  was  able  to  get  about  quite  comfortably  with  the  use 
of  crutches.  The  final  result  was  an  excellent  one,  with  only  between 
one-half  and  three-quarters  of  an  inch  of  shortening,  which  was  per- 
ceptible only  by  very  careful  measurement. 

Dr.  Nicholas  Senn,  of  Chicago. 

This  subject  is  an  interesting  one,  especially  in  reference  to  the  re- 
sponsibility attached  to  it.  This  subject  has  been  repeatedly  brought 
before  the  American  surgeons  with  the  usual  result,  and  the  majority 
of  the  profession  claim  that  a  fracture  of  the  femur  without  shortening 
is  the  exception.  The  method  of  treatment  described  by  Dr.  Pilcher 
is  not  new.  It  received  an  extensive  trial  when  it  was  first  introduced, 
and  the  results  were  such  that  it  soon  fell  into  well-merited  disuse.  It 
has  recently  been  revived  again,  and  I  am  glad  that  Dr.  Pilcher  was 
honest  enough  to  inform  us  that  in  his  own  experience  he  has  observed 
two  bad  results.  I  was  astonished  at  the  tenor  of  Dr.  Owens's  paper, 
alluding  to  the  experience  of  an  ex-member  of  this  Association  and  to 
the  experience  of  a  general  practitioner  of  Chicago,  whose  experience 
was  limited  to  two  cases.  Conclusions  such  as  these  cannot  be  relied 
upon,  and  it  would  be  very  difficult  to  convince  the  average  surgeon 
that  the  ambulatory  treatment  has  any  advantages  over  the  old  method. 
I  think  if  there  is  one  thing  that  American  surgeons  can  do  well,  it 
is  to  treat  fractures,  and  we  need  no  advice  from  abroad.  I  should 
hesitate  to  iet  any  one  of  my  patients  walk  about  the  day  after  the 
accident,  as  in  the  majority  of  cases  we  have  to  deal  not  only  with  a 
fracture  of  the  bone,  but  also  with  serious  complications  of  the  soft 
parts,  such  as  laceration  of  large  veins.  The  condition  of  the  soft 
parts  is  often  covered  by  inflammatory  swellings  over  which  the  ambu- 
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latory  treatment  has  no  control,  and  I  could  not  feel  at  ease  in  the 
treatment  of  such  a  case,  except  by  putting  the  patient  to  bed  and 
securing  complete  rest,  including  muscular  relaxation.  In  addition 
to  this,  I  should  not  feel  safe  until  I  was  certain  that  nature  had  sup- 
plied the  necessary  splint.  If  we  look  over  our  results  in  the  treat- 
ment of  fracture  of  the  shaft  of  the  femur,  as  we  have  been  doing  it 
for  years  past,  it  would  compare  favorably  with  any  method.  I  would 
like  to  ask  Dr.  Pilcher  and  Dr.  Owens  if  they  would  be  willing  to  have 
this  treatment  applied  to  their  own  person  ?  I  do  not  know  what  Dr. 
Pilcher  would  do,  but  I  do  know  what  Dr.  Owens  would  do. 

Dr.  H.  H.  Mudd,  of  St.  Louis,  Mo. 

I  think  the  plans  suggested  to-day  both  by  Dr.  Pilcher  and  Dr. 
Owens  would  work  very  well  in  certain  cases,  and  I  think  their  appa- 
ratus give  better  support  than  plaster-of-Paris  could  give.  Fractures 
of  the  femur  are  so  well  treated  by  extension  and  other  methods  that 
I  think  we  are  getting  practically  perfect  results.  I  should  hesitate 
very  much  to  apply  a  close-fitting  piaster-bandage  directly  to  the  skin 
surface  to  any  fracture  of  the  lower  extremity  and  then  permit  the 
patient  to  go  about.  If  there  is  one  thing  that  I  have  preached  against 
it  is  that  no  compression-bandage  should  be  placed  under  a  splint,  as 
it  is  an  unnecessary  danger. 

Dr.  De  Forest  Willard,  of  Philadelphia. 

I  fail  to  see  any  advantage  in  the  ambulatory  dressings  proposed  by 
Drs.  Pilcher  and  Owens  over  the  ordinary  dressings  of  plaster-of-Paris 
and  crutches.  The  majority  of  cases  are  willing  to  spend  a  few  weeks 
on  crutches,  and  we  can  clear  our  hospitals  just  as  quickly  in  this  way 
as  with  the  ambulatory  apparatus.  The  advantages  urged  do  not  com- 
pare with  the  disadvantages  that  are  likely  to  accrue  from  placing  the 
weight  of  the  body  upon  the  limb  so  soon.  I  employ  plaster-of-Paris 
constantly,  and  we  use  this  plan  very  largely  in  the  Presbyterian  Hos- 
pital. We  put  it  on  immediately,  but  split  it  down  the  front  so  soon 
as  it  hardens,  thus  allowing  for  gaping  if  necessary ;  although  this  is 
very  rarely  needed.  I  do  not  consider  the  method  as  at  all  com- 
parable with  plaster-of-Paris  dressings  and  crutches,  in  safety,  comfort, 
or  in  final  results.  I  do  not  desire  to  allow  the  use  of  the  muscles  for 
from  four  to  six  weeks.  In  getting  the  patients  out  very  quickly  the 
ambulatory  plan  gains  nothing  except  in  the  abolition  of  axillary 
crutches.     In  my  opinion,  a  man  with  a  broken  leg  is  wise  when  he 
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accepts  the  unavoidable  situation,  and  gives  rest  to  the  injured  limb 
while  the  primary  reparative  process  is  going  on.  It  is  not  the  method 
of  dressing  to  which  I  object,  but  to  the  abolition  of  crutches. 

Dr.  Christian  Fenger,  of  Chicago. 

Sometimes  one  does  not  wish  to  put  a  plaster-of-Paris  dressing  upon 
a  case,  and  one  should  certainly  avoid  tight  bandaging.  I  do  not 
think  this  idea  of  moving  around  in  from  twenty-four  to  forty-eight 
hours  is  right.  If  this  idea  gets  out  a  number  of  diseases  will  occur  as 
a  result. 

Dr.  J.  E.  Moore,  of  Minneapolis,  Minn. 

While  I  do  not  think  it  is  necessary  to  treat  fractures  with  any  such 
apparatus  as  this,  yet  there  are  certain  cases  in  which  it  offers  great 
advantages.  I  have  employed  it  successfully  in  two  cases,  one  of  which 
was  a  little  child  who  was  unfortunately  afflicted  with  Pott's  disease 
and  hip-joint  disease.  The  limb  was  braced  and  the  child  was  im- 
proving. One  day,  while  the  brace  was  temporarily  removed  for 
repairs,  the  child  fell  and  sustained  a  separation  of  the  epiphyses  at 
the  lower  end  of  the  femur.  I  feared  the  result  of  confining  the  child, 
so  I  applied  a  plaster-of- Paris  dressing,  added  a  pair  of  crutches,  and 
let  him  go  about.  In  this  condition  he  experienced  no  inconvenience 
and  made  a  prompt  recovery. 

The  second  case  was  a  little  girl  about  thirteen  years  of  age,  who 
had  tuberculosis  of  the  knee  of  long  standing.  She  had  an  ankylosed 
knee  and  there  was  a  sinus  extending  into  the  lower  end  of  the  femur. 
She  sustained  an  accidental  fracture  of  the  lower  end  of  the  shaft  of 
the  femur  through  the  sinus,  and  the  condition  was  so  bad  that  I  was 
inclined  to  advise  amputation  as  the  best  treatment.  The  parents 
would  not  consider  anything  so  radical,  and  so  I  was  content  to  open 
up  the  old  sinus,  remove  some  fragments  of  bone,  drain  it  out,  put  the 
limb  straight,  whereas  it  had  been  flexed,  put  on  a  plaster-bandage 
and  the  proper  dressings,  and  gave  the  child  a  pair  of  crutches.  She 
not  only  recovered  from  the  fracture,  but  had  a  good  limb.  I  think 
it  is  well  for  us  to  be  well  informed  upon  the  methods  suggested  to- 
day as  they  may  be  good  in  exceptional  cases. 

Dr.  J.  Ewing  Mears,  of  Philadelphia. 

During  the  past  winter  we  had  the  pleasure  in  Philadelphia  of  hear- 
ing this  subject  discussed  by  Dr.  Pilcher.     Since  then  the  doctor  has 
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kindly  sent  me  a  report  of  a  hospital  in  Brooklyn,  showing  the  results 
obtained  in  cases  treated  in  this  way  in  that  hospital.  I  examined  the 
report  with  great  interest,  and,  if  I  remember  correctly,  at  the  end  of 
every  case  treated  by  this  method  in  the  report  there  was  noted  "dis- 
charged cured."  I  would  like  to  ask  if  that  included  patients  sent 
out  in  forty-eight  hours,  or  even  in  two  or  three  days,  or  whether  the 
statement  simply  referred  to  those  cases  which  were  discharged  from 
observation — say  at  the  end  of  six  weeks?  I  consider  this  question  as 
one  having  a  very  important  bearing  upon  the  value  of  the  statements 
in  the  report.  At  the  time  Dr.  Pilcher  was  in  Philadelphia  I  took 
exception  to  this  plan  of  treating  fractures,  and  I  did  so  for  the  reason 
that  I  think  it  is  dangerous  for  those  who  occupy  the  position  of  teachers 
to  advocate  methods  such  as  these,  which  methods  may  be  employed 
and  practised  by  beginners,  and  which  I  believe  may  be  followed  not 
only  by  serious  results  to  the  patient,  but  by  suits  for  malpractice 
against  the  surgeon.  Some  weeks  ago  a  paper  was  read  before  the 
Academy  of  Surgery  in  Philadelphia,  in  which  some  startling  state- 
ments were  made  with  regard  to  what  had  been  the  action  of  surgeons 
in  the  treatment  of  fractures  by  well-established  methods,  so  as  to 
avoid  the  institution  of  suits  for  damages  by  patients. 

Dr.  Charles  B.  Nancrede,  of  Ann  Arbor,  Mich. 

I  would  like  to  ask  if  Dr.  Pilcher  or  Dr.  Owens  have  ever  had  frac- 
tures themselves  ?  I  have  had  six  broken  bones,  although  the  most 
important  one  was  not  in  the  lower  extremity.  I  do  not  see  how  any 
dressing  can  be  put  on  so  tight  as  to  control  the  action  of  the  muscles  of 
the  thigh,  irritated  as  they  are  by  the  injury  and  by  the  sharp  fragments 
of  bone.  I  have  a  very  vivid  recollection  of  having  on  a  dressing  that 
was  so  tight  that  it  was  uncomfortable,  and  for  three  or  four  days  I 
could  not  sleep  with  any  comfort.  In  spite  of  this  the  ends  of  the 
bone  were  not  kept  quiet,  and  the  sharp  fragments  of  bone  would 
enter  the  opening.  I  think  it  a  very  dangerous  practice  to  advocate 
this  method.  Another  suggestion  :  anyone  who  has  once  had  a  broken 
bone  will  not  fail  to  recognize  that  it  is  a  very  comfortable  thing  to 
get  a  little  rest  even  if  it  is  not  good  surgery.  One  should  not  use  the 
muscles  at  all. 

Dr.  George  W.  Gay,  of  Boston. 

I  think  this  treatment  can  be  carried  out  better  and  with  less  risk 
in  hospitals  than  in  private  practice.     Nothing  should  be  said  here 
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that  will  lead  the  general  public  to  think  that  the  American  Surgical 
Association  indorses  this  method.  If  a  surgeon  should  get  into  trouble 
and  make  this  statement,  it  would  be  very  unfortunate  for  the  reputa- 
tion of  this  Association.  With  regard  to  suits  for  malpractice,  I  think 
the  surgeon  has  some  rights.  He  has  a  right  to  protect  himself,  no 
matter  if  the  patient  does  have  to  be  kept  in  bed  a  few  days  longer. 
The  consulting  surgeon  also  has  a  right  to  protect  himself  against  un- 
reasonable attacks  upon  his  skill.  In  my  own  State  it  has  been  decided 
that  the  consultant  is  equally  liable  with  the  physician  for  damages  as 
regards  the  result  of  the  case.  This  is  an  important  matter,  and 
should  receive  due  consideration. 

Dr.  Owens.  I  think  Dr.  Senn  misunderstood  me  as  to  recommend- 
ing this  apparatus,  as  I  did  not  recommend  it  or  condemn  it,  but  the 
two  cases  recorded  are  statistics  and  must  stand  in  favor  of  this 
method.  I  am  already  on  record  as  discouraging  the  ambulatory 
treatment  of  fractures.  When  Dr.  Wiener  read  his  paper  Dr.  Senn 
was  present,  and  I  took  the  ground  that  the  method  was  dangerous 
and  one  not  likely  to  be  adopted  by  the  profession  in  this  country. 

Referring  to  Dr.  Abbe's  remark  last  evening,  that  along  certain 
lines,  at  least,  much  of  surgery  was  passing  away  from  the  practical 
surgeon  into  the  hands  of  specialists,  I  have  to  say,  in  this  connection, 
that  recently,  when  occasion  arose  for  an  adjustment  of  hospital  work 
between  the  surgeons  and  the  orthopedists,  there  was  a  strong  desire 
expressed  by  the  latter  that  fractures  should  be  assigned  to  them  for 
the  reason  that  they  could  treat  them  better.  We,  of  course,  are  not 
inclined  to  coincide  with  that  view.  It  is  our  duty,  therefore,  to 
thoroughly  understand  the  subject  now  under  consideration. 

Dr.  Pilcher.  It  has  been  gratifying  to  one  who  has  introduced 
a  subject  to  find  it  has  elicited  so  much  discussion.  Some  of  the 
points  raised  will  be  found  to  have  been  quite  carefully  covered  in 
the  paper,  and  I  need  not  repeat  them  now.  I  purposely  omitted  any 
reference  to  the  special  technique.  The  committee  honored  me 
with  an  invitation  to  introduce  the  subject,  and  I  have  attempted  to 
present  to  the  Association  simply  a  statement  of  my  own  personal  ob- 
servations and  experience.  I  am  fully  aware  that  this  method  has  its 
dangers,  and  only  a  man  who  is  thoroughly  skilled  in  the  use  of  ambu- 
latory appliances  should  adopt  it.  At  the  same  time  I  am  thoroughly 
persuaded  from  the  observations  which  I  have  recorded  of  my  own  as 
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well  as  those  which  have  accumulated  in  the  experience  of  others,  that 
a  great  majority  of  the  fractures  of  the  lower  extremity  are  susceptible 
to  safe  and  perfect  treatment  by  the  ambulatory  dressing.  The  ques- 
tion of  the  dangers  of  the  plaster-bandage  is  not  involved  in  the  ques- 
tion of  the  hour,  it  is  an  entirely  separate  matter.  Concerning  the 
argument  resorted  to  as  to  the  lack  of  a  personal  experience  of  a  frac- 
ture treated  by  an  ambulatory  dressing,  I  do  not  think  it  necessary  to 
have  been  personally  subjected  to  all  of  the  diseases  to  which  human 
flesh  is  heir  to  enable  us  to  conduct  their  treatment,  and  no  more  is 
it  necessary  for  us  to  have  suffered  fractures  for  the  same  reason.  I 
am  willing  to  say  that  were  I  to  have  a  fracture,  either  of  the  femur  or 
of  the  leg,  and  I  had  the  pleasure  of  selecting  a  surgeon,  I  think  I 
could  find  one  that  could  apply  the  ambulatory  dressing  in  a  way  that 
would  be  a  source  of  comfort  and  advantage. 

As  to  Dr.  Mears'  question  concerning  the  accuracy  of  the  hospital 
report,  it  is  true  that  the  patients  are  dismissed  from  the  institution 
before  the  final  and  complete  result  of  the  treatment  has  been  accom- 
plished and  before  they  have  been  entirely  dismissed  from  treatment. 
Many  patients  are  dismissed  from  hospitals,  marked  in  the  reports  as 
cured,  whose  final  cure  is  accomplished  some  time  after  the  date  when 
were  dismissed  from  the  hospital.  When  cases  are  reported  cured, 
they  usually  their  after-history  is  known.  There  is  always  an  attempt  to 
look  up  the  cases  afterward.  A  case  of  fracture  is  cured  when  it  is 
consolidated.  There  may  other  things  come  up  which  might  be  a 
source  of  disability,  but,  so  far  as  the  fracture  is  concerned,  it  is  cured. 
The  mischances  that  have  occurred  in  my  own  cases  have  been  fully 
stated,  and  they  bear  their  own  lessons. 


ON    SUSCEPTIBILITY    AND    IMMUNITY,    WITH 

SPECIAL    REFERENCE    TO    SURGICAL 

CASES. 


BY  ROSWELL  PARK,  M.D., 

BUFFALO. 


The  following  remarks  upon  the  topic  of  immunity  and  sus- 
ceptibility, relating  especially  to  surgical  cases,  are  the  outcome 
of  a  direct  request  by  the  Business  Committee  of  the  Associa- 
tion to  prepare  a  paper  upon  this  subject.  It  certainly  is  a 
topic  which  should  earnestly  engage  the  attention  of  all  sur- 
geons. Indeed,  the  subject  is  one  of  fundamental  importance, 
since  the  conditions  which  predispose  to  infection  or  enhance 
resistance  to  it  are  matters  of  the  greatest  importance  to  every 
operating  surgeon,  and  should  be  taken  into  account  in  weigh- 
ing the  advisability  of  all  grave  operations. 

I  prefer  to  approach  the  subject  first  from  the  side  of  immu- 
nity, which  may  be  spoken  of: 

a.  As  local  and  general ; 

b.  As  congenital  or  acquired  ;  and 

c.  As  absolute  and  relative,  according  to  the  light  in  which 
we  consider  the  subject. 

First  of  all,  man  seems  to  be  immune  from  numerous  infec- 
tions which  are  common  to  many  of  the  domestic  animals  ;  for 
instance,  hog-cholera,  symptomatic  anthrax,  chicken-cholera; 
while  he  is,  in  common  with  them,  susceptible  to  the  infection  of 
anthrax,  glanders,  tuberculosis,  and  actinomycosis.  Secondly, 
men  differ  very  much  among  themselves  in  susceptibility  to  the 
same  disease.  This  is  particularly  true  with  regard  to  the  ex- 
anthems,  smallpox,  cholera,  and  influenza.     A  goodly  percent- 
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age  of  mankind  escape  scarlet  fever,  though  repeatedly  exposed. 
I  have  seen  children  who  had  never  had  measles,  and  yet 
under  exposure  have  escaped  contagion.  Of  course,  we  ex- 
plain this,  so  far  as  mere  words  can,  by  saying  that  at  the 
time  of  exposure  their  bodies  were  not  receptive  or  were  re- 
sistant ;  all  of  which  is  a  statement  of  apparent  fact,  but  no 
explanation  whatever. 

We  see  many  similar  differences  among  animals,  or  at  least 
we  have  many  analogous  instances.  Birds,  for  instance,  suffer 
in  nowise  from  belladonna  or  opium,  nor  do  goats  from  nico- 
tine. The  hedgehog  is  quite  immune  to  the  bite  of  poisonous 
snakes.  The  freedom  from  bad  results  seen  in  the  practice 
of  veterinary  surgeons  is  due  to  the  relative  immunity  from 
infection  of  the  animals  upon  which  they  operate,  and  one  of 
the  hardest  lessons  to  teach  young  workers  in  the  surgical 
laboratory  is  that  they  must  not  disregard  the  rules  of  anti- 
sepsis in  human  surgery  as  they  do  when  experimenting  and 
operating  upon  dogs. 

Susceptibility  seems,  in  fact,  to  be  inseparable  from  a  study 
of  the  causes  which  favor  infection,  which  I  would  take  up  in 
the  order  following : 

1.  The  Virulence  of  Infecting  Organism  and  the  Amount 
Introduced.  As  between  the  various  bacteria,  there  is  the 
widest  difference  in  the  matter  of  virulence,  and  it  is  certainly 
true  that  even  in  the  same  species  there  are  great  differences 
under  varying  circumstances,  these  depending  upon  conditions 
as  yet  incapable  of  exact  statement.  With  some  organisms  it 
is  enough  to  infect  an  animal  with  a  single  one  in  order  to 
bring  about  a  fatal  result.  In  the  guinea-pig,  for  instance,  a 
single  virulent  anthrax  bacillus  will  produce  death,  whereas  in 
more  resistant  animals  many  are  required,  and  in  those  which 
are  immune  no  amount  seems  to  disturb  the  life  of  the  creature. 
Man  is  much  more  susceptible  to  pyogenic  organisms  than 
most  of  the  lower  animals.  When  several  species  are  intro- 
duced at  once,  some  of  them  develop  and  do  no  harm,  the 
others  die ;  but  the  same  results  cannot  be  gotten  with  animals 
of  different  species.     Mice  are   very   susceptible  to  anthrax ; 
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rats,  almost  immune.  Rabbits  and  mice  are  extremely  suscep- 
tible to  rabbit  septicaemia;  guinea-pigs  and  rats,  immune; 
sparrows  and  pigeons,  immune.  Spirilla  of  relapsing  fever  have 
only  been  successfully  inoculated  into  apes.  Leprosy,  syphilis, 
and  gonorrhoea  have  never  been  transmitted  to  any  of  the 
lower  animals. 

The  virulence  of  micro-organisms  is  itself  affected  by  tem- 
perature, sunlight,  moisture,  dryness,  as  well  as  by  association 
with  other  bacteria.  Those  which  have  been  repeatedly  passed 
through  the  animal  body  become  more  virulent  than  those 
cultivated  for  generations  in  laboratory  test-tubes.  Variable 
virulence  is  especially  characteristic  of  the  cocci  of  erysipelas, 
the  colon  bacillus,  and  the  anthrax  bacillus.  The  common 
bacillus  prodigiosus  is  ordinarily  held  to  be  non-pathogenic, 
but  its  presence  has  a  strange,  often  reinforcing,  effect  upon  the 
virulence  of  certain  other  organisms,  in  some  cases  enhancing 
it,  in  others  suppressing  it.  The  natural  immunity  to  anthrax 
of  rabbits  and  pigeons  can  be  overcome  by  injecting  the  pro- 
digiosus at  the  same  time.  Roger  has  maintained  that  the 
prodigiosus  produces  a  decomposition  product  which  is  soluble 
in  glycerin  and  which  produces  a  modifying  action  upon  the 
animal  organism.  Moreover,  by  previously  injecting  substances 
which  dissolve  blood-corpuscles  or  affect  their  integrity — for 
example,  pyrogallol  and  hydracetin — Gottstein  has  made  guinea- 
pigs,  which  are  ordinarily  immune  to  chicken-cholera,  suscep- 
tible to  the  disease.  So,  too,  white  mice  can  be  made  suscep- 
tible to  glanders,  from  which  they  are  ordinarily  exempt,  by 
producing  an  artificial  diabetes  by  adding  a  little  phloridzin  to 
their  food.  Anthrax  has  been  communicated  to  immune 
animals  by  subjecting  them  to  the  influence  of  curare,  chloral, 
and  alcohol.  This  is  particularly  true  of  dogs,  frogs  and 
pigeons. 

Perhaps  no  better  illustration  of  the  combined  effects  of 
exciting  and  contributing  causes  can  be  found  than  the  occur- 
rence of  pneumonia.  The  micrococcus  lanceolatus  is  present  in 
the  salivary  secretions  of  many  individuals.  Nevertheless,  it 
acts  as  the  infectious  agent  in  producing  croupous  pneumonia 
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only  under  peculiar  circumstances,  the  most  notable  of  which 
appears  to  be  exposure  to  cold,  bad  hygienic  surroundings  being 
a  secondary  and  contributing  cause. 

2.  Association.  This,  which  has  been  already  alluded  to, 
deserves  further  consideration  under  a  separate  head.  Under 
natural  conditions,  bacteria  are  seldom  found  in  pure  cultures, 
while  by  mutual  association  remarkable  changes  are  produced, 
whose  results  are  so  strange  and  yet  so  contradictorythat.no 
law  governing  them  has  as  yet  been  formulated,  it  being 
necessary  to  establish  each  case  by  experimental  investigation. 
One  of  the  most  remarkable  illustrations  is  that  of  a  combina- 
tion of  anthrax  bacilli  and  erysipelas  streptococci,  each  of 
which  by  itself  is  virulent;  yet,  when  introduced  together,  they 
appear  wellnigh  harmless  ;  the  diplococcus  of  pneumonia,  on 
the  other  hand,  when  combined  with  the  same  anthrax  bacillus, 
seems  to  have  a  greatly  augmented  power. 

Very  small  doses  of  pure  cultures  of  bacillus  pyocyaneus  are 
fatal  to  rabbits  if,  at  the  same  time,  a  considerable  quantity  of 
a  filtered  culture  of  the  same  bacillus  is  thrown  into  their  veins. 
The  animal  can  resist  either  alone,  but  the  combination  of  the 
two  is  too  much  for  it.  The  same  is  true  of  symptomatic  an- 
thrax. It  is  also  true  of  old  and  attenuated  cultures  of  the 
common  pyogenic  organisms,  if  at  the  same  time  a  living  cul- 
ture of  proteus  vulgaris  be  introduced.  This  may  shed  not  a 
little  light  upon  the  epidemics  of  typhoid  fever  among  those 
who  have  a  common  water-supply. 

Some  rather  startling  facts  have  been  discovered  incidentally 
to  the  study  of  immunity  and  infection.  Thus,  Roux  found  that 
the  blood-serum  of  a  horse  which  he  immunized  against  tetanus 
neutralized  the  poison  of  the  cobra,  though  the  converse  was 
not  true  ;  also  that  the  blood-serum  of  a  rabbit  made  immune 
against  hydrophobia  will  protect  a  susceptible  animal  against 
a  dose  of  cobra  poison  five  times  as  large  as  that  ordinarily 
required  to  kill. 

3.  Hereditary  Influences.  That  immunity  is  transmitted 
from  parent  to  offspring  no  one  will  dispute.  Explanation  of 
this  fact  is  almost  as  remote  as  ever,  but  its  recognition  is  of 
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the  greatest  importance  to  practising  surgeons.  Liability  to 
infection  seems,  to  some  extent  at  least,  a  manifestation  of 
hereditary  habit  of  tissues. 

4.  Local  Predisposition.  This  is  also  a  factor  of  great  im- 
portance. Once  given  a  distinct  infection,  and  hyperaemia  is 
often  a  contributing  cause,  due  to  inflammation.  On  the  other 
hand,  anaemia  of  tissues  seems  sometimes  to  be  a  favoring  con- 
dition. When  dogs  are  freely  bled  the  pneumo-bacillus  of 
Friedlaender  will  affect  them,  but  ordinarily  it  will  not  do  at  all. 
In  parts  involved  in  chronic  congestion  the  blood  flows  more 
slowly,  while  vessels  are  dilated,  and  susceptibility  is  apparently 
thereby  increased.  Infection  here  produces  a  type  of  disease 
often  spoken  of  as  hypostatic  inflammation.  General  anaemia  is 
also  a  predisposing  cause,  while  such  toxaemias  as  diabetes,  etc., 
are  still  more  so,  the  liability  of  diabetic  patients  to  suppuration 
and  gangrene  being  proverbial. 

The  presence  of  foreign  bodies  has  also  much  to  do  with 
infection,  since  when  bacteria  and  foreign  bodies  are  introduced 
together  the  presence  of  the  latter  will  practically  always  excite 
suppuration,  which  would,  without  it,  not  occur.  The  with- 
drawal of  trophic  nerve  influences  also  permits  of  infection,  as 
is  instanced  by  the  ease  with  which  bedsores  form  in  paralytic 
patients.  Obstruction  to  circulation  or  to  escape  of  secretion 
also  easily  permits  infection — for  example,  in  the  appendix,  the 
kidney,  the  gall-bladder,  the  salivary  ducts,  etc.  Furthermore, 
one  may  formulate  a  quite  comprehensive  statement,  and  say 
that  all  such  lesions  as  solutions  of  continuity,  hemorrhages, 
degenerations,  vascular  stasis,  perforations,  etc.,  increase  more 
or  less  the  liability  to  infection.  The  ease,  for  instance,  with 
which  the  colon  bacillus  pierces  through  the  coats  of  an  intes- 
tine which  has  been  in  the  slightest  degree  disturbed  or  abraded 
is  wonderful.  They  collect,  for  example,  in  the  sac  of  a  strangu- 
lated hernia,  and  even  other  organisms  are  often  found.  Hence 
the  rule  for  careful  disinfection  of  the  sac  and  the  exposed  gut 
before  returning  the  latter  to  the  abdomen.  In  time  past  it 
has  been  held  that  the  presence  of  blood-clot  within  a  wound 
was  most  undesirable,  it  being  thought  that  it  offered  a  favorable 
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nidus  for  the  development  of  bacteria.  It  has  been  more  re- 
cently shown  that  virulent  organisms  injected  into  blood-clots 
occasion  no  suppuration.  Blood-clot,  therefore,  has  of  late 
been  utilized  in  the  healing  of  a  certain  class  of  wounds,  and  we 
now  know  that  retained  clot  which  produces  no  undue  tension 
is  not  a  common  source  of  danger. 

5.  Vestiges  and  Disappearing  Organs  and  Tissues.  It  is 
being  more  and  more  clearly  established  that  those  organs 
which  are,  in  the  course  of  ages,  undergoing  retrograde  meta- 
morphosis, or  are  disappearing,  are  especially  liable  to  infection 
and  inflammatory  destruction.  This  is  particularly  true  of  the 
appendix,  and  is  true  as  well  of  those  collars  of  lymphoid  tissue 
which  surround  almost  all  of  the  original  outlets  or  inlets  of  the 
archetype  embryo.  We  see  it  well  illustrated,  for  instance,  in 
lymphoid  tissue  about  the  pharynx,  the  pharyngeal,  faucial,  and 
lingual  tonsils.  If  it  should  prove  true,  though  I  hold  it  not 
yet  to  be  completely  demonstrated,  that  cancer  is  a  parasitic 
condition,  we  shall  have  here  a  beautiful  illustration  of  this 
fact,  in  that  it  is  notorious  that  cancerous  changes  occur  most 
often  in  localities  just  alluded  to — as,  for  instance,  the  pylorus, 
the  caecum,  etc.1  At  all  events,  it  seems  to  be  largely  true  that 
lymphoid  tissue  is  retrogressive  in  its  tendency,  and  all  such 
tissue  is  peculiarly  susceptible  to  infection. 

6.  Pre-existing  Disease.  Here  must  be  reckoned,  first, 
previous  and  long-existing  toxaemias — e.  g.,  scurvy,  diabetes, 
syphilis,  etc.     Second,  diathetic  conditions,  like  lithaemia,  chol- 

1  If  we  are  to  regard  cancer  as  an  infection,  cancer  mortality  is  lowest  where  the 
struggle  for  existence  is  hardest  and  the  density  of  population  greatest,  the  tubercular 
mortality  the  highest;  while  among  the  wealthy,  where  the  standard  of  health  is  better 
and  life  is  taken  easier,  and  among  the  "  fast,"  cancer  mortality  is  highest.  According  to 
Williams,  there  are  no  more  potent  factors  in  the  causation  of  cancer  than  high  feeding 
and  fast  living.  Cancer  is  twice  as  frequent  among  the  whites  as  among  the  blacks,  it 
being  notorious  that  negresses  rarely  suffer  from  uterine  or  mammary  cancer.  On  the 
other  hand,  they  are  very  prone  to  uterine  fibroids.  Cancerous  diseases  are  almost  or 
quite  unknown  among  the  negroes,  even  in  their  native  country.  Williams  states  that 
this  immunity  applies  alike  to  meat-eating  and  vegetarian  savages.  On  the  other  hand, 
cancerous  diseases  are  very  prevalent  in  all  highly  civilized  communities.  The  propor- 
tion of  cancer  among  dark-complexioned  whites  is  lower  than  in  the  light-complexioned, 
in  the  proportion,  according  to  some  statistics,  of  69  to  31. 
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aemia,  acetonuria,  and  the  various  conditions  represented  by 
oxaluria,  or  those  in  which  acetone,  peptone,  or  excess  of  uric 
acid  are  found  in  the  urine.  It  has  been  recently  shown  by  the 
experiments  of  Pansini  that  the  addition  of  uric  acid  as  well  as 
of  glucose  to  blood-serum  markedly  diminishes  its  bactericidal 
activity.  On  the  other  hand,  the  injection  of  an  alkali  into  the 
blood  of  a  rabbit  increases  its  resistance  to  anthrax,  and  en- 
hances the  bactericidal  power  of  its  blood-serum.  Third,  the 
immediate  or  recent  results  of  other  acute  diseases — as,  for 
instance,  tuberculosis  following  quickly  upon  measles. 

Recent  toxaemias  have,  in  fact,  an  important  bearing  for  us, 
inasmuch  as  after  typhoid  fever  or  other  acute  lasting  disease, 
including  the  exanthemata,  surgical  operations  are  sometimes 
followed  by  a  failure  of  tissues  to  heal,  and  should  consequently 
be  postponed  until  after  complete  recovery,  save  in  cases  of 
emergency.  The  puerperal  state  is  also  one  in  which  opera- 
tions are  to  be  avoided  if  possible.  But  above  all  the  ordinary 
expressions  of  recent  toxaemia  is  to  be  placed  that  somewhat 
vague  or  varying  condition  which  I  like  to  call  entero-sepsis  or 
intestinal  toxaemia,  which  has  been  spoken  of  in  time  past  as 
fecal  anaemia,  stercoraemia,  copraemia,  etc.,  as  one  whose  exist- 
ence makes  positively  dangerous  the  performance  of  opera- 
tions of  any  kind,  since  it  certainly  predisposes  to  septic  dis- 
turbance. It  is  a  condition  of  chronic  intoxication  in  more  or 
less  mild  degree,  in  which  state  no  wise  surgeon  likes  to  operate 
unless  compelled.  I  would  wish  also  to  place  much  more  stress 
upon  a  still  somewhat  vague  condition,  ordinarily  spoken  of  as 
lithaemia,  characterized  by  hyperacidity  of,  and  often  by  crystals 
of  oxalates  in,  the  urine,  as  one  which  should  always  be  cor- 
rected, if  time  be  given,  before  any  serious  operation.  Of  itself 
it  is  serious,  but  it  is  worse  yet,  since  it  often  leads  to  the  auto- 
intoxication just  spoken  of  from  the  intestinal  canal;  and  the 
two  together  constitute  a  condition  which  is  quite  likely  to 
baffle  the  surgeon's  best  efforts. 

There  are  also  to  be  taken  into  consideration  the  anatomical 
changes  peculiar  to  various  ages  —  for  example,  the  arterial 
scleroses  of  old  age,  with  their  accompanying  cardiac  debility 
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and  other  tissue  alterations,  which  favor  sluggishness  of  repair, 
and  lead  not  infrequently  to  sloughing  or  to  bedsores.  Amy- 
loid changes  also  betoken  impaired  vitality.  Nursing  infants, 
while  apparently  exempt  from  many  of  the  infectious  diseases, 
possess  relatively  small  power  of  resistance  to  surgical  opera- 
tions. General  anaemia  and  impaired  body  nutrition  predispose 
to  most  infections,  and  acute  starvation  notoriously  so. 

7.  Personal  Habits  and  Environment.  Diet  has  much  to 
do  with  tissue  resistance.  Rats  fed  on  bread  are  more  suscep- 
tible to  anthrax  than  those  fed  on  meat.  Hunger  makes 
pigeons  highly  susceptible  to  the  same  disease,  and  artificial 
immunity  induced  in  various  animals  is  quickly  destroyed  by 
starvation.  Prolonged  thirst  seems  to  have  the  same  result. 
Fatigue  notoriously  reduces  immunity,  either  in  animals  or  men. 
This  is  abundantly  shown  upon  the  former  in  various  labora- 
tory experiments,  and  in  the  latter  instance  by  the  accumulated 
experience  of  centuries.  Drugs  or  foods  which  impair  the 
vitality  of  the  red  corpuscles  reduce  immunity,  and  even  by 
the  injection  of  water  into  the  circulation  the  germicidal  power 
of  the  blood  may  be  reduced.  If  this  be  so,  one  may  better 
appreciate  the  effect  of  the  various  toxaemias  alluded  to  above, 
which  may  proceed  from  the  intestine  or  from  the  genito- 
urinary tract.  Climate  has  not  a  little  to  do,  as  have  also 
extremes  of  weather,  in  influencing  resistance  to  infection,  or 
recovery  after  serious  operations.  Pasteur  has  shown  that 
fowls,  which  are  naturally  immune  to  anthrax,  become  infected 
when  subjected  to  artificial  refrigeration  after  inoculation.  Dark 
habitations,  poorly  ventilated,  constitute  surroundings  which 
notoriously  predispose.  Rabbits  inoculated  with  tuberculosis 
and  confined  within  a  dark,  badly  ventilated  cell  die,  while 
others  similarly  inoculated  and  allowed  to  roam  at  large  pre- 
sent but  slight  evidences  of  the  trouble.  Certain  occupations 
predispose.  This  is  pre-eminently  the  case,  for  example,  with 
workers  in  mother-of-pearl,  who  are  exceedingly  liable  to  a 
peculiar  form  of  osteomyelitis,  while  the  peculiar  effects  of 
phosphorus  and  mercury  in  producing  necrosis  are  classical. 
It  is  important  also  to  remember  that  the  prolonged  necrosis 
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of  these  drug  intoxications  may  produce  such  changes  in  the 
blood  and  tissues  that  vital  processes  of  repair,  cell  resistance, 
and  chemiotaxis  may  be  so  far  interfered  with  as  to  facilitate 
subsequent  infection.  This,  too,  may  be  at  least  the  possible 
effect  of  certain  antiseptic  agents,  which,  used  in  too  great 
strength,  interfere  with  normal  reactions  and  lead  to  decompo- 
sition, either  of  drugs  or  of  vital  fluids,  by  whose  products  harm 
may  be  done. 

Finally,  the  influence  of  local  injuries  to  tissues,  particularly 
contusions,  which  cause  tissues  to  lose  their  vitality,  is  a  thing 
to  be  strenuously  insisted  upon  as  predisposing  to  infection. 
Both  in  clinical  experience  as  in  experimental  investigation,  it 
is  every  day  shown  that  tissues  which  ordinarily  resist  infection 
succumb  to  inoculation  after  bruising  or  ligature  en  masse. 

8.  Fcetal  Infection.  In  only  a  very  limited  class  of  cases  may 
infection  be  transmitted  from  mother  to  foetus.  But  when  this 
can  occur  the  surgeon  is  often  deeply  concerned.  While  syph- 
ilis is  the  only  infection  capable  of  direct  transmission  through 
the  ovum  or  spermatozoon,  intrauterine  infection  may  yet  occur, 
since  the  placenta  is  not  a  perfect  filter,  but  is  occasionally  pass- 
able by  micro-organisms.  It  may  be  made  pervious,  either  by 
pre-existing  lesions  or  by  virulence  and  activity  of  the  bacteria. 
In  animals,  for  instance,  the  bacilli  of  chicken-cholera  and  of 
symptomatic  anthrax,  as  well  as  even  the  pyogenic  cocci,  can 
traverse  this  barrier.  In  mankind,  infection  has  been  observed 
in  utero  in  smallpox,  measles,  scarlatina,  relapsing  fever,  syphilis, 
tuberculosis,  croupous  pneumonia,  typhoid  fever,  anthrax,  and 
common  septic  infection. 

Conditions  which  Afford  Protection  or  Immunity. 

Immunity  may  be  (a)  local  or  constitutional ;  (fr)  congenital 
or  acquired;  and  (c)  may  concern  some  particular  infection,  or 
amount  to  a  general  protection.  Immunity  for  a  particular  in- 
fectious disease  is  often  conferred  by  one  attack.  This  is,  for 
the  most  part,  true  of  the  exanthemata,  yellow  fever,  etc.  It  is 
not  true,  however,  of  tuberculosis,  nor  the  so-called  surgical 
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infections ;  neither  is  it  true  of  septic  infection — e.  g.y  septicae- 
mia, etc.     It  is  true  in  only  very  modified  degree  of  diphtheria. 

Immunity  is  in  some  sense  a  racial  characteristic — as,  for 
example,  in  the  case  of  the  Japanese,  who,  it  is  said,  never  have 
scarlet  fever,  and  of  the  negroes,  who  escape  yellow  fever.  The 
essential  characteristic,  however,  which  makes  the  negro  im- 
mune against  yellow  fever  does  not  protect  him  against  tetanus, 
for  instance,  to  which  he  is  unusually  susceptible.  Negroes  are 
less  liable  to  malaria  and  dysentery  than  are  Europeans.  Jap- 
anese are  more  susceptible  to  beri-beri  than  are  Europeans. 

Acquired  immunity  may  be  natural  or  artificial — natural  in 
the  instances  above  mentioned;  artificial  when  produced  by  in- 
oculation with  attenuated  bacteria,  or  by  the  injection  of  certain 
chemical  substances,  or  by  change  of  environment,  or  by  modifi- 
cation by  food  and  drugs.  The  most  effective,  the  most  prompt, 
and  the  most  measurable  effects  are  produced  either  by  inocu- 
lation with  bacteria  of  attenuated  virulence,  by  injection  of 
sterilized  cultures,  by  employment  of  blood-serum,  or  of  some 
antitoxin  separated  and  concentrated  from  it,  taken  from  animals 
rendered  immune  by  one  of  these  methods.  It  should  be  em- 
phasized that  serum,  or  its  preparations,  used  for  this  purpose 
deserves  more  than  the  term  "  protective,"  often  applied  to  it. 
It  is  often,  in  effect,  a  healing1  serum,  since  it  does  more  than 
protect  against  the  disease — it  usually  helps  to  cure  it  while  in 
its  active  stage.  The  question  of  how  serum  produces  immu- 
nity, of  absorbing  interest  as  it  is,  is  not  one  to  be  discussed  in 
this  place;  neither  is  the  question  concerning  the  origin  of  the 
immunizing  substance,  be  it  what  it  may.  Acquired  immunity 
is  not  necessarily  a  matter  of  juggling  with  bacteria  of  the  dis- 
ease in  question,  but  may  be  produced  by  the  employment  of 
others.  Of  interest,  also,  is  it  to  state  that  individuals  or  animals 
possessing  a  natural  immunity  against  a  given  disease,  have  in 
their  blood-serum  no  immunizing  substance  as  against  that  dis- 
ease. This  substance  is  only  to  be  produced  by  an  artificial 
immunization. 

In  a  general  way  it  may  be  said  that  the  conditions  which 
afford  protection,  so  far  as  they  are  controllable  by  the  surgeon, 
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are  those  which  tend  to  increase  what,  for  lack  of  better  knowl- 
edge, we  must  call  vital  resistance,  and  to  decrease  vulnera- 
bility. The  ideal  condition  is  that  which  is  summed  up  in  the 
generally  received  expression  of  "  perfect  health,"  in  which  the 
various  secretions  and  fluids,  possessing  their  normal  acidity  or 
alkalinity,  are  sufficient  to  destroy  or  render  inert  harmful  or- 
ganisms entering  their  precincts.  Where  there  is  perfect  equi- 
librium between  ingestion  and  excretion,  which  shall  permit  no 
extravascular  excitement,  no  congestion,  no  exudate  which  may 
become  infected — in  other  words,  where  the  natural  functions 
are  performed  in  an  ideal  manner — under  these  circumstances 
almost  any  accident  may  be  survived  and  repaired  without  per- 
ceptible struggle,  the  tissues  and  fluids  in  their  healthy  state 
being  abundantly  able  to  dispose  of  such  bacteria  as  may  acci- 
dentally enter.  Traumatic  exudates  are  now  absorbed,  and 
speedily;  the  hyperaemia  of  irritation  is  quickly  compensated 
for;  while  here  we  find  those  general  conditions  which  surgeons 
everywhere  rejoice  to  see  and  under  which  they  feel  warranted 
in  making  any  necessary  interference.  Here,  too,  should  infec- 
tion by  accident  occur,  as  by  the  introduction  of  a  foreign  body, 
phagocytosis  is  so  prompt  and  filtration  through  lymph-nodes 
so  thorough  that  the  worst  which  may  happen  is  local  suppura- 
tion. This  general  condition  is  met  with  in  its  most  complete 
expressions  where  no  hereditary  influences  have  conspired  to 
dwarf  organs  or  impair  their  activity;  where  no  poison,  like 
that  of  syphilis  or  uric  acid  or  alcohol,  interferes  with  perfeet 
nutrition  and  normal  cell-activity ;  where  exposure  has  not 
lowered  tissue  vitality ;  where  starvation  and  fatigue  have  not 
conspired  to  temporarily  reduce  it ;  and  where  mental  worry 
has  not  lent  its  aid  in  contributing  to  impair  normal  processes. 
These,  then,  are  the  conditions  which  afford  protection  and 
under  which  the  surgeon  loves  to  work. 

The  conclusions  of  surgical  importance  which  may  be  legiti- 
mately reached  from  the  study  of  the  conditions  dealt  with  in 
this  paper  are  essentially  these  :  That  the  surgeon  in  emergency 
cases  has  to  do  the  best  he  can,  not  merely  with  the  means  at 
hand,  but  with  the  tissues  at  hand ;  and  here,  so  long  as  he  can 
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control  what  may  happen  outside  of  the  body,  he  has  done  his 
full  moral  and  legal  duty.  On  the  other  hand,  in  any  case 
where  patients  deliberately  come  under  observation,  and  where 
time  may  be  afforded,  it  is  the  surgeon's  bounden  duty,  bearing 
in  mind  a  summary  of  the  conditions  which  notoriously  con- 
spire, upon  the  one  hand,  to  lower  vulnerability,  upon  the  other 
hand,  to  afford  protection,  to  so  order  the  habits,  the  diet,  the 
surroundings,  and  the  preparation  of  his  patient  as  to  restore  his 
tissues  and  vital  fluids,  so  far  as  possible,  to  their  normal  con- 
dition, before  he  interferes  with  their  functions  by  an  operation. 
A  distinct  and  as  yet  an  unworked  field  lies  before  him  who 
will  study  carefully,  and  for  sufficient  length  of  time,  the  effect 
of  anaesthetics  in  increasing  susceptibility  and  infection.  This 
is  a  problem  which  must  be  worked  out  rather  upon  human 
patients  than  upon  animals,  since  the  conditions  are  so  exceed- 
ingly different,  most  of  the  animals  used  for  experiment  being 
too  relatively  insusceptible,  dogs  notoriously  so.  I  have  for 
years  cherished  the  opinion  that  anaesthetics  affect  all  people 
to  a  greater  or  less  degree  in  this  direction ;  yet  am  not  able 
to  present  to  you  any  definite  statistics  or  statements.  Loss  of 
blood  is  certainly  a  factor  in  lowering  vitality ;  and  in  that  com- 
plex condition  of  shock  it  must  assuredly  be  that  natural  im- 
munity is  at  least  temporarily  lowered.  Equally  important  in 
my  estimation  are  the  autointoxications  and  toxaemias,  of  which 
two  particularly  call  for  mention  here.  The  effects  of  sugar  in 
the  urine,  or,  rather,  the  effects  of  the  condition  which  leads  to 
its  presence,  are  everywhere  recognized  ;  but  I  am  more  and 
more  convinced  that  in  the  body  condition,  which  is  most  easily 
recognized  by  hyperacidity  of  urine,  and  which  is  so  often  a 
complication  of  uricacidaemia,  oxaluria,  etc.,  we  have  a  grave 
and  sometimes  insuperable  obstacle  to  ideal  success  after  oper- 
ating. The  other  condition  to  which  I  particularly  allude  is 
that  which  I  usually  speak  of  as  intestinal  toxaemia,  and  relates 
to  autointoxication  produced  by  absorption  from  the  contents 
of  the  alimentary  canal  of  substances  which  ought  not  to  be 
therein  retained,  nor  allowed  to  so  accumulate  nor  undergo 
chemical  changes  which  shall  permit  such   absorption.     This 
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condition  is,  in  large  measure,  represented  by  chronic  consti- 
pation ;  and  yet  it  certainly  does  occur  in  patients  who  have  a 
regular  daily  habit  of  alvine  evacuation.  It  is  to  be  recognized 
by  the  hue  of  the  skin,  by  the  appearance  of  the  tongue,  often 
by  the  presence  of  indol  or  indican  and  ethereal  sulphates  in 
the  urine,  and  quite  often  by  the  diminished  elimination  of  the 
fluid  and  mineral  elements  of  the  urine.  It  should  be  com- 
bated, if  possible,  by  a  careful  course  of  hot-air  or  Turkish 
baths,  copious  draughts  of  fluid,  the  administration  of  saline 
laxatives,  and  of  intestinal  antiseptics,  among  which,  in  my  esti- 
mation, the  very  best  is  a  solution  of  mercury  and  arsenic  in 
hydrochloric  acid  (given  in  the  shape  of  mercuric  chloride, 
dissolved  in  dilute  muriatic  or  nitromuriatic  acid,  with  the 
addition  of  liquor  arsenici  chloridi).  I  have  tried  a  great 
variety  of  the  vaunted  intestinal  antiseptics,  but  have  settled 
upon  the  conviction  that  some  such  mixture  as  this  gives  results 
far  superior  to  any  which  can  be  obtained  from  salol,  naphtha- 
lin,  etc.  If,  in  conjunction  with  these  measures,  we  resort  to 
exercise,  when  it  can  be  taken ;  to  sunlight,  which  is  always 
available ;  and,  perhaps,  to  massage,  by  which  circulation  is 
quickened  and  equalized,  excretion  hastened,  and  waste  mate- 
rial dislodged  and  taken  out  of  the  system,  we  have  done  what 
we  can  to  prevent  infection. 

And  I  have,  furthermore,  for  years  contended  that  since  the 
inauguration  of  the  so-called  antiseptic  era,  and  in  our  enthu- 
siasm for  combating  infection  from  without,  we  have  lost  sight 
of  a  most  important  truth,  which  we  cannot  afford  to  disregard, 
namely,  that  in  this  enthusiasm  for  combating  infection  from 
without,  we  have  almost  neglected  the  measures  for,  first,  the 
recognition,  and,  second,  the  successful  prevention,  of  infection 
from  within.  Certain  it  is  that  in  the  majority  of  instances  the 
latter  (/'.  e.,  infection  from  within)  is  much  the  more  liable  to 
ensue,  and  particularly  in  a  class  of  cases  where  one  is  tempted, 
for  one  reason  or  another,  to  be  less  careful  than  he  ought  to  be. 
I  would  give,  then,  this  most  important  practical  conclusion  to 
my  remarks,  that  only  he  who  weighs  judiciously  the  possibility 
or  the  imminent  probability  of  one  or  the  other  of  these  forms  of 
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infection  is  really  capable  of  guarding  against  both  of  them,  and 
that  the  best  surgeon  is  he  who  will  always  take  time,  when  it 
can  be  afforded,  for  the  preparation  of  his  patient  for  operation. 
In  other  words,  I  would  remind  you  of  Sir  James  Paget's  too 
often  neglected  statement,  that  we  ought  to  examine  patients 
for  operation  with  fully  as  much  care  as  we  do  for  life  insurance ; 
and  add  to  it  that  if  this  examination  be  so  conducted  we  shall 
often  find  that  which  will  make  us  hesitate  and  prepare  them, 
before  subjecting  them  to  the  enhanced  risk  of  what  may,  in 
other  respects,  seem  for  their  good. 


DISCUSSION    ON    SUSCEPTIBILITY    AND    IMMUNITY    TO 
SURGICAL  INFECTION. 

By  JOSEPH    RANSOHOFF,  M.D., 
CINCINNATI,   OHIO. 


Experimental  research  has  developed  very  important  data  in  con- 
nection with  susceptibility  and  immunity  to  many  of  the  acute  general 
infections  in  which  a  local  lesion  may  or  may  not  play  an  important 
role.  Investigations  have  not  been  made  on  so  wide  a  plane  upon 
the  infections  that  are  generally  known  as  surgical.  With  the  ex- 
ception of  tetanus  and  hydrophobia,  in  both  of  which  the  local 
invasion  is  trifling  in  comparison  with  its  general  effects,  no  very 
satisfactory  results  have  been  developed  from  bacteriological  exami- 
nations and  experimental  inoculations.  To  hydrophobia  and  tetanus 
animals  have  been  made  immune.  In  these  acute  infections  only,  of 
those  which  interest  the  surgeon  particularly,  is  there  any  analogy, 
therefore,  to  the  immunity  begotten  by  experiments  or  the  natural 
invasion  of  the  germs  of  disease.  It  is  hardly  within  my  province  to 
speak  of  the  manner  in  which  this  immunity  is  begotten.  Suffice  it 
to  say,  that  which  is  acquired  in  smallpox,  diphtheria,  syphilis,  and 
typhoid  fever  is,  as  a  rule,  if  not  an  absolute  immunity,  one  which  at 
least  ordinarily  continues  throughout  a  very  long  series  of  years,  and 
for  practical  purposes  may  be  said  to  be  absolute.  But  that  this 
immunity  is  in  some  way  connected  with  chemical  changes  in  the 
blood -serum  is  probably  true,  and.  as  is  well  known,  has  been  made 
the  basis  of  all  modern  serum-therapy.  It  may  not  be  out  of  place 
to  state,  however,  that  the  last  word  upon  this  subject  has  not  yet 
been  spoken. 

The  surgical  infections  are  strongly  contrasted  with  the  general 
diseases  named,  a  single  attack  of  which  begets  immunity,  in  that 
immunity  never  results  from  a  single  invasion.  On  the  contrary,  the 
very  presence  of  the  milder,  or  even  the  more  virulent  pus-formers, 
and  of  the  streptococcus  of  erysipelas,  has  a  distinct  tendency  to 
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produce  their  local  repullulation,  until  through  overgrowth  the  soil 
becomes  barren,  and  in  this  manner  the  local  immunity  is  established. 
But  this  immunity  is  relatively  short ;  it  is  sufficiently  evidenced  by 
the  frequency  with  which  the  same  surgical  infections  recur  in  a  given 
territory.  It  may  be  said  that  the  previous  existence  of  a  surgical 
infection,  for  reasons  which  are  not  yet  clear,  render  the  individual 
more  susceptible  to  the  infection  than  one  not  previously  so  affected. 
The  breaking  up  of  an  anchylotic  knee,  an  osteotomy  too  soon  per- 
formed after  the  apparent  cure  of  tubercular  disease  of  the  joint,  a 
plastic  operation  made  at  a  date  apparently  safely  removed  from  a 
destructive  suppurative  process,  have  all  been  followed  by  disastrous 
results  consequent  on  surgical  infection.  It  has  not  yet  been  deter- 
mined how  long  pathogenic  organisms  or  their  spores  may  remain 
latent  in  the  tissues  once  affected,  to  develop  anew  in  consequence 
of  a  surgical  intervention  which  disturbs  them  in  their  apparent 
quiescence. 

The  immediate  results  of  surgical  infections  are  fortunately,  for  the 
most  part,  limited  to  the  site  of  invasion.  Although  the  general 
symptoms  of  infection  may  be  concurrent,  they  are  toxic  in  character 
and  only  exceptionally  the  result  of  the  invasion  of  the  distributing 
medium  of  the  body  by  the  bacteria  themselves.  When,  as  in  pyaemic 
processes,  such  an  invasion  does  take  place,  it  is  limited  in  extent,  as 
is  evidenced'  by  the  paucity  of  visceral  metastases.  Such  flooding  of 
the  blood  as  is  seen  in  anthrax  experimentally  produced  is  never  seen 
in  the  surgical  infection.  Nevertheless,  in  cases  of  malignant  sep- 
ticaemia pure  cultures  of  the  streptococcus  have  been  obtained  from 
the  heart's  blood,  the  kidney,  and  the  spleen.  In  these  grave  cases 
of  septicaemia  the  local  lesion  is  frequently  very  slight.  Quite  recently 
I  had  occasion  to  see,  with  Dr.  W.  L.  Davis,  a  streptococcus  septicaemia 
consequent  on  an  infected  bunion.  Death  resulted  on  the  sixth  day, 
without  other  surgical  lesions  than  the  infected  metatarso -phalangeal 
bursa  area  alluded  to.  The  question  which  at  once  presents  itself 
for  solution  is  this :  How  can  we  account  for  the  varying  intensity  of 
action  of  pathogenic  organisms  in  different  individuals,  an  intensity 
which  finds  one  individual  non-susceptible,  a  second  capable  of  keep- 
ing it  strictly  localized,  a  third  permitting  a  limited  colonization  at 
parts  remote  from  the  invasion,  and  a  fourth  opening  wide  every 
avenue  for  dissemination  and  growth  ?  Unfortunately,  the  answer  to 
this  question,  even  by  skilled  bacteriologists,  would  be  largely  hypo- 
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thetical.  It  is  an  accepted  axiom,  I  believe,  that  all  living  tissues 
resist  the  growth  of  bacteria  in  general  to  a  degree  surmountable  to 
only  a  few  of  the  latter,  which  are,  therefore,  pathogenic.  To  the 
limit  of  this  power  of  resistance  the  body  is  not  susceptible  to  infec- 
tion ;  it  is  protected,  and  may  be  said  to  be  immune.  The  living, 
healthy  tissues  beget  immunity  by  protection,  whether  we  call  to  aid 
the  no  longer  tenable  doctrine  of  phagocytosis,  or  the  more  recent 
one  of  the  presence  in  living  tissues  of  chemical  compounds  (alexines), 
either  preformed  or  developed  after  bacterial  invasion,  but  always 
detrimental  to  bacterial  growth.  Whatever  the  explanation,  healthy 
living  tissues  are  little  susceptible  to  infection.  In  pre-antiseptic  days 
wounds  of  the  scalp,  of  the  face  and  clean  cut  wounds  of  the  body 
often  healed  without  infection.  Per  contra,  in  these  days  of  aseptic 
surgery  we  still  dread  wounds  of  our  own  making  that  have,  of 
necessity,  been  left  ragged,  with  the  tissues  reduced  in  vitality.  We 
fear  the  blood  clot  because  of  its  inability  to  resist  bacterial  growth 
when  invasion  has  once  occurred.  It  follows,  therefore,  that  what- 
ever reduces  the  vitality  of  the  tissues  increases  the  susceptibility  to 
surgical  infection.  Experimental  research  has  shown  that  starvation, 
great  fatigue  experimentally  induced,  and  artificially  induced  anaemias 
are  capable  of  producing  susceptibility  to  infection  in  animals  which 
otherwise  are  immune.  Prolonged  anaesthesia,  shock,  and  the  changes 
incident  to  Bright's  disease  and  diabetes  might  be  cited  as  promul- 
gating bacterial  growth  by  reducing  the  resisting  power  of  the  tissues, 
and,  to  a  corresponding  degree,  increasing  their  susceptibility  to 
septic  invasion. 

Next  in  importance  to  vitality  in  determining  susceptibility  is  what 
has  aptly  been  called  the  dosage  of  the  infecting  material,  by  which 
is  meant  the  number  of  that  bacteria  introduced,  their  virulence  as 
shown  by  their  toxin-producing  capabilities,  or  their  localizing  effects 
through  chemotactic  product.  It  is  through  the  former  that  the  grave 
results  of  general  sepsis  are  witnessed  ;  through  the  latter  the  benign 
effects  of  localized  infection.  Furthermore,  it  is  to  be  borne  in  mind 
that,  in  the  matter  of  dosage,  the  infection  introduced  is  not  always 
a  pure  one,  the  infection  being  a  mixed -infection.  As  yet  no  prac- 
tical deductions  have  been  drawn  from  the  experiments  made  on 
infections  with  mixed  cultures,  although  it  is  not  improbable  that  the 
laboratory  work  being  done  in  this  direction  will  bear  fruit.  In 
speaking  of  the  method  of  the  sources  of  surgical  infection  one  must 
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not  overlook  the  fact  that  there  are  avenues  other  than  that  of  the 
wound.  Suppuration  of  simple  fractures,  of  hematomas  through  an 
unbroken  skin,  of  the  cerebrum  through  an  intact  scalp  and  skull, 
tubercular  invasion  of  the  site  of  a  sprain,  and  osteomyelitis  from  an 
intestinal  infection  are  factors  which,  though  remote,  nevertheless  are 
in  given  cases  to  be  kept  in  mind  when  the  more  common  causes  of 
infection  have  been  excluded.  Autoinfection,  for  reasons  that  are 
patent,  are  the  ones  most  difficult  to  successfully  combat. 

The  extent  to  which  we  are  in  position  to  influence  this  entero-sepsis 
affects  the  surgeon  less  than  it  does  the  general  practitioner.  It  is 
exceedingly  doubtful  whether  by  any  safe  medication  known  the 
intestinal  canal  can  be  made  aseptic.  It  is  almost  impossible,  even 
by  direct  application,  to  sterilize  the  ends  of  this  canal,  which  are 
subject  to  direct  medication.  How  much  less  effectual,  therefore, 
must  all  treatment  be  of  the  intervening  twenty  feet  or  more  of  the 
intestinal  tube  ?  Whereas  recent  writers  have  frequently  called  atten- 
tion to  the  value  of  intestinal  asepsis,  Dr.  Osier,  than  whom  there  is 
no  better  authority,  in  a  recent  address  ridiculed  the  idea  of  its 
feasibility.  Nevertheless,  no  major  operation  should  be  undertaken, 
if  time  permits,  without  careful  attention  to  this  most  important  of 
the  emunctories. 

The  position  of  a  trauma  or  operation  very  signally  influences  the 
susceptibility  to  surgical  infection.  Wounds  of  the  lower  extremity, 
it  has  been  well  known,  are  more  liable  to  infection  than  those  of 
the  upper  extremity.  The  physiological  hindrance  to  the  return  cir- 
culation, normal  in  this  part  probably  accounts  therefor.  Certain  is 
it,  as  has  already  been  indicated,  that  parts  freely  supplied  with 
arterial  blood,  and  from  which  by  many  channels  the  return  circula- 
tion is  insured,  do  not  easily  become  the  sites  of  the  hypostatic 
hyperemias,  which  are  often  the  immediate  precursors  of  surgical 
infections.  Again,  surgical  infection  is  made  easier  when  a  trauma 
or  a  wound  is  in  close  relation  to  the  excretory  orifices.  While 
normal  urine  is  aseptic,  wounds  about  the  perineum  are  readily 
infected  through  proximity  with  the  anal  orifice.  For  the  same 
reason  surgical  intervention  about  the  anus  is  still  often  followed  by 
infection,  since,  from  the  very  nature  of  things,  only  for  a  short  time 
can  the  lower  portion  of  the  intestinal  tract  be  retained  sterile.  In 
this  connection,  too,  the  importance  of  the  bacterium  coli  in  relation 
to  operations  upon  the  genito-urinary  apparatus,  as  recently  demon- 
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strated  by  experiments,  might  be  mentioned  as  of  great  significance. 
A  very  important  point  of  view,  to  my  mind,  in  consideration  of  the 
question  of  susceptibility  and  immunity  to  surgical  infection,  is  that 
of  operative  infection.  With  the  clinical  features  hereof  our  fore- 
fathers were  well  acquainted.  Their  dread  of  opening  cold  abscesses 
and  of  making  major  operations  during  the  height  of  a  septic  fever 
was  based  on  the  dire  results  of  experience.  With  our  more  exact 
knowledge  of  the  pathology  of  surgical  fevers  we  must  ascribe  the 
results  then  obtained  in  the  conditions  named  to  operative  surgical 
infection.  With  a  proper  comprehension  of  the  dangers  of  such 
infection  they  may  be  largely  avoided,  although  without  question,  to 
my  mind,  precipitate  operations  for  the  cure  of  tubercular  disease, 
the  indiscriminate  use  of  the  curette  are  not  infrequently  the  source 
of  a  very  grave  and  at  times  fatal  operative  infection.  By  always 
bearing  this  point  in  mind,  the  surgeon  will  go  far  in  the  practical 
application  of  the  principle  of  non  nocere. 
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GENERAL  DISCUSSION. 


Dr.  Gaston,  of  Atlanta,  Ga. 

There  are  some  good  points  in  this  paper,  and  it  should  be  discussed, 
especially  as  to  contamination  or  immunity  from  contamination. 
There  is  immunity  to  certain  conditions,  conferred  by  certain  classes 
of  cases  upon  the  animal  organism,  and  to  a  greater  or  less  extent  we 
find  that  there  is  a  degree  of  surgical  immunity  conferred  upon  tissues 
by  the  pre-existence  of  inflammatory  processes.  This  has  probably 
been  noticed  by  all  of  us.  Tissues  that  have  undergone  chronic  in- 
flammatory processes  are  less  liable  to  take  on  acute  trouble  than  those 
that  have  not  undergone  such  changes.  There  are  important  points 
sometimes  in  making  comparisons  between  experiments  upon  animals 
and  the  actual  results  of  operative  measures,  and  we  may  not  get  the 
same  result  in  an  experimental  way  as  we  do  in  actual  operation. 
Owing  to  this  we  might  be  encouraged  to  undertake  operations  that 
are  not  authorized  by  vivisection.  I  should  like  to  elicit  some  discus- 
sion upon  this  paper  from  the  standpoint  of  pyaemia  and  septicaemia. 
Some  degree  of  doubt  exists  in  the  professional  acceptation  of  these 
terms  as  to  where,  if  any,  the  line  of  distinction  should  be  drawn. 
The  old  theory  that  absorption  takes  place  and  the  pus-globules  are 
taken  into  circulation  has  been  exploded.  It  is  very  evident,  how- 
ever, that  there  are  certain  changes  taking  place  in  connection  with 
putrefactive  processes  by  which  absorption  takes  place,  consequently 
the  term  pyaemia  is  still  a  proper  one  to  be  recognized.  Pyaemia  is  in 
this  respect  an  ordinary  blood-poison.  We  have  some  very  peculiar 
septic  processes  set  up  in  connection  with  the  initial  stage  of  some  dis- 
eases and  particularly  in  tetanus.  The  fact  that  a  wound  that  is  already 
suppurating  very  rarely  induces  tetanus  has  been  observed  by  all  of  us. 
We  find  from  very  insignificant  wounds  in  the  case  of  the  lymphatic 
system  an  aggravation  set  up,  and  the  development  in  the  ganglia  and 
other  parts  of  serious  trouble.  I  would  like  very  much  to  have  heard 
some  elucidation  of  the  particular  processes  which  are  at  work  in 
connection  with  this  matter,  and  I  hope  in  the  further  discussion  that 
these  points  will  be  explained. 

Dr.  Tiffany,  of  Baltimore. 

Within  the  past  two  months  I  have  seen  a  case  of  strangulated  hernia 
in  which  the  bacillus  aerogenes  capsulatus  was  found  in  the  gangrenous 
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tissue.  This  observation  will  shortly  be  published,  and  I  believe  it  is 
only  the  second  one  of  its  kind.  There  was  no  wound  at  all  in  this 
case. 

Dr.  Park.  The  subject  of  general  infection  is  rather  foreign  to  my 
paper,  and  while  I  am  willing  at  any  time  to  discuss  it,  I  do  not  think 
it  in  place  to  do  so  this  morning.  I  wish  to  emphasize  in  every 
possible  way  the  conclusion  that  I  mentioned  yesterday,  that  in  our 
enthusiasm  to  combat  infection  from  without  we  have  neglected  to 
combat  it  from  within.  When  you  have  a  septic  condition  within  the 
body  you  have  something  which  destroys  the  germicidal  properties  of 
the  blood,  and  thus  permits  of  infection  that  otherwise  would  not 
occur.  I  do  not  suppose  it  is  possible  to  do  an  ideal  operation  so 
that  there  is  no  possibility  of  infection ;  but  it  is  to  the  protective 
properties  of  the  fluids  of  the  body  that  we  owe  the  comparative  rarity 
of  infection.  The  best  way  that  we  can  combat  sepsis  is  to  put  our 
patients  in  such  a  condition  that  they  may  do  their  own  combating. 


THE    TREATMENT    OF    TRAUMATIC    LESIONS    OF 
THE  KIDNEY,  WITH  TABLES  OF  155  CASES. 

BY  WILLIAM  WILLIAMS   KEEN,  M.D., 
PHILADELPHIA. 


The  present  discussion  is  intended  to  be  limited  to  the  treat- 
ment of  traumatic  lesions  of  the  kidney.  I  shall,  therefore,  not 
do  more  than  allude  to  the  pathology,  symptoms,  and  physical 
signs,  and  only  as  to  their  bearing  upon  the  question  of  treat- 
ment. 

In  order  to  stand  upon  the  solid  ground  of  fact,  I  have  had 
one  of  my  assistants,  Dr.  George  W.  Spencer,  collect  with  fair 
completeness  the  published  cases  of  renal  traumatism  since 
1878.  In  that  year,  Maas1  collected  71  cases.  In  1888,  Grawitz2 
added  37  cases,  making  108  in  all.  In  1 891,  Obalinski3  gathered 
together  the  statistics  of  Maas,  Edler,4  and  Reczey,5  making  120 
cases  in  all.  These  are,  however,  only  cases  of  rupture  of  the 
kidney. 

The  total  number  of  cases  collected  by  Dr.  Spencer  is  155, 
including : 

Gunshot- wounds  of  the  kidney 19 

Other  penetrating  wounds  of  the  kidney 8 

Rupture  of  the  kidney 118 

Partial  nephrectomy  for  rupture 2 

Traumatic  hydronephrosis  .........  6 

Rupture  of  the  ureter 2 

155 

My  own  tables  cover  none  of  those  of  Maas,  but  begin,  prac- 
tically, where  he  left  off.  The  date  of  his  paper,  1878,  may  be 
said  to  mark  fairly  well  the  time  when  modern  antiseptic  sur- 

1  Deutsche  Zeitschrift  fur  Chirurgie,  1878,  vol.  x.  p.  126. 

2  Archiv  filr  klinische  Chirurgie,  1888,  xxxviii.  p.  419. 

3  Sammlung  klinische  Vortrage,  N.  F.,  No.  16. 
*  Archiv  fur  klinische  Chirurgie,  xxxiv.  p.  173. 
5  Wiener  Klinik,  1888. 
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gery  was  generally  practised,  and  also  when  the  modern  surgery 
of  the  kidney  (which  really  began  with  Simon's  book,  in  1874) 
was  fully  established.  I  have  grouped  my  cases  into  five  tables. 

1.  Gunshot-wounds  of  the  kidneys. 

2.  Wounds  of  the  kidney  other  than  gunshot. 

3.  Subcutaneous  rupture  of  the  kidney,  with  appended  tables 
of  rupture  of  the  ureter  and  of  traumatic  hydronephrosis. 

1.  Gunshot- wounds  of  the  Kidney.  Traumatic  lesions 
have,  as  a  rule,  two  advantages  over  the  lesions  of  disease. 
First,  they  are  apt  to  be  unilateral,  so  that  the  other  kidney  is 
not  injured,  though,  of  course,  bilateral  injuries  do  take  place 
{e.g.,  Table  III.,1  28,  57,  and  101),  and,  secondly,  the  uninjured 
kidney  is  apt  to  be  healthy  or  fairly  healthy.  Thus,  any  sur- 
gical interference  is  apt  to  be  unilateral,  and  the  presumption  at 
least  is  in  favor  of  the  opposite  kidney  being  in  such  condition 
that  it  can  supplement  the  work  of  the  wounded  one,  whether 
that  be  temporarily  disabled  or  nephrectomy  itself  has  to  be 
performed.  The  existence  of  only  one  kidney  is  considered 
under  the  cases  of  rupture. 

Gunshot-wounds  have  two  disadvantages,  however.  First, 
that  the  treatment  of  the  kidney  alone  in  many  cases  cannot  be 
solely  considered,  because  there  are  very  frequently  concomitant 
injuries  of  other  organs.  Thus,  in  my  own  case  (I.,  4)  there  were 
two  wounds  of  the  stomach,  one  of  the  liver,  the  intestine  was 
perforated,  and  a  mesenteric  artery  was  cut.  These  not  un- 
common associated  injuries  both  complicate  the  recovery  from 
the  renal  wound,  prolong  any  operation,  it  may  be,  very  seri- 
ously, and  so  obscure  the  conclusions  as  to  the  treatment  of  the 
kidney  alone.  In  addition  to  this,  especially  if  the  part  wounded 
is  in  the  loin,  some  of  the  clothing,  or  in  case  a  rib  or  vertebra 
be  fractured,  some  of  the  bone,  may  easily  be  carried  into  the 
wound.  Two  such  cases  are  quoted  by  Morris.2  In  one  case, 
after  seven  months,  the  piece  of  clothing  was  passed  by  the 
urethra  after  causing  the  most  prolonged  and  severe  suffering. 

The  treatment  of  gunshot-wounds  of  the  kidney  will  vary 

1  In  later  references,  I.,  II.,  III.,  etc.,  will  refer  to  Table  I.,  Table  II.,  etc.,  and  the 
numbers  to  the  number  of  the  case"  in  that  Table. 

2  Surgical  Diseases  of  the  Kidney,  p.  159. 
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with  the  nature  and  also  the  extent  of  the  lesion.     They  may- 
be divided  into : 

a.  Wounds  involving  the  renal  substance. 

b.  Wounds  involving  the  pelvis. 

c.  Wounds  involving  the  vessels. 

d.  Wounds  involving  the  ureter. 

a.  Wounds  involving  the  renal  tissue.  These,  happily,  especi- 
ally if  only  cortical,  do  not,  as  a  rule,  give  rise  to  any  extravasa- 
tion of  urine,  and,  hence,  the  wounds  produced  by  them,  unless 
infected  from  without,  will  generally  be  perfectly  clean  wounds, 
and  not  become  infected  from  the  urine,  even  though  prior  in- 
fection of  the  urinary  tract  should  exist.  The  hemorrhage  is 
not  apt  to  be  very  severe,  since  only  the  terminal  branches  of 
the  vessels  will  be  cut.  In  fact,  in  many  cases,  if  we  could 
only  be  sure  that  only  the  cortex  was  involved,  we  might  even 
be  willing  to  refrain  from  any  surgical  interference,  and  let  the 
wounded  kidney  get  well  under  simple  disinfection,  drainage, 
and  dressing  with  a  general  symptomatic  and  expectant  treat- 
ment. 

b.  In  wounds  involving  the  pelvis  or  any  of  its  calices,  the 
urine  always  will  escape  into  the  surrounding  tissue.  If  the 
urine  be  perfectly  normal  and  bland,  it  is  very  possible  for  the 
wound  to  escape  infection  unless  other  sources  of  infection 
exist.  Thus,  Thornton1  has  recorded  a  case  in  which  all  the 
urine  from  one  kidney  flooded  the  peritoneal  cavity,  and  yet  on 
opening  the  abdomen  the  next  day  no  sign  of  peritonitis  ex- 
isted. The  bleeding  in  this  case  will  be,  as  a  rule,  much  more 
marked  than  in  wounds  of  only  the  renal  tissue.  It  may  extend 
to  a  distance  from  the  kidney,  and  so  much  blood  may  be 
poured  out  as  to  be  an  element  of  serious  danger,  sometimes 
overshadowing  all  other  considerations. 

c.  The  vessels  themselves  may  be  implicated  by  the  ball.  In 
Dr.  Willard's  well-known  case,2  not  only  was  the  pelvis  opened, 
but  the  renal  vessels  were  divided  by  the  ball,  so  that  the  pri- 
mary hemorrhage  was  the  most  serious  symptom,  and,  in  fact, 

1  Transactions  of  the  International  Medical  Congress,  1884,  ii.  p.  154. 

*  Transactions  of  the  American  Surgical  Association,  1888,  vi.  p.  505. 
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destroyed  the  man's  life.  The  hemorrhage  may  extend  in 
several  directions.  If  not  extensive,  it  will  form  a  localized 
perinephric  hsematoma;  but  if  the  vessels  have  time  to  pour  out 
much  blood,  it  may  extend  upward  as  far  as  the  diaphragm, 
downward  into  the  iliac  fossa,  or  in  the  course  of  the  spermatic 
vessels  to  the  external  ring  and  along  the  outside  of  the  ureter 
to  the  bladder.  It  may  also  push  its  way  between  the  two  layers 
of  the  mesocolon,  and  even  extend  into  the  mesorectum.  All 
of  this  hemorrhage,  it  will  be  observed,  is  retro-peritoneal. 
Besides  that,  however,  if  there  be  a  rent  in  the  peritoneum, 
there  may  be,  secondly,  distinct  intra-peritoneal  hemorrhage  in 
addition  to  retro-peritoneal  hemorrhage.  The  blood  also, 
thirdly,  may  pass  by  the  ureter  into  the  bladder.  If  the  cortex 
alone  be  injured,  there  will  be  no  haematuria ;  but  if  the  pelvis 
or  a  calix  be  injured,  and,  especially  if  a  large  vessel  be  torn, 
then  the  blood  will  reach  the  bladder  in  a  very  short  time  by 
the  ureter.  There  are,  however,  exceptions  to  this,  as,  for  ex- 
ample, if  the  ureter  be  torn  away  from  the  kidney,  the  blood 
may  very  easily  be  poured  out  into  the  perinephric  tissues,  but 
not  reach  the  bladder;  or  even  if  the  ureter  be  almost  or  quite 
intact,  clots  may  form  in  the  ureters,  which  will  effectually 
block  it  up,  and,  for  a  time  at  least,  prevent  any  haematuria. 
When  the  clots  are  washed  out,  the  haematuria  will  recommence, 
only  to  cease  again  if  a  new  clot  forms. 

In  addition  to  this,  there  may  be  secondary  hemorrhage, 
which,  like  the  primary  hemorrhage,  sometimes  kills  the 
patient.  None  of  the  cases  of  gunshot-wounds  in  my  table 
suffered  from  this  accident. 

When  pure  blood  passes  by  the  ureter  in  any  large  amount, 
one  of  the  serious  complications  of  wound  of  the  kidney  fol- 
lows— namely,  the  accumulation  of  the  blood  in  the  bladder  in 
such  quantities  as  to  form  firm  clots  not  easily  gotten  rid  of.  The 
blood  may  then  undergo  decomposition,  especially  if  the  bladder 
is  diseased,  or  if  a  catheter  has  been  used.  The  resulting  cystitis 
may  then  infect  the  original  wound  or  the  other  kidney,  and  so 
delay  or  prevent  recovery  (I.,  17,  III.,  27). 

d.  The  ureter  may  be  divided  by  the  ball.  According  to  Morris, 
there  are  only  one  certain  and  one  doubtful  case    of  wound  of 
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the  ureter  alone  by  gunshot.1  The  one  doubtful  case  is  re- 
corded by  Hennen,  and  the  other  was  that  of  the  Archbishop 
of  Paris,  who  was  wounded  in  the  Revolution  of  1848.  No 
wound  of  the  ureter  alone  occurred  in  our  recent  Civil  War. 

Having  now  briefly  outlined  the  principal  facts  in  reference 
to  gunshot-wounds  of  the  kidney,  we  come  to  the  question  of 
treatment.  Before  considering  the  treatment  of  the  wounded 
kidney  itself,  however,  I  would  like  to  call  attention  to  the 
treatment  of  clots  in  the  bladder,  and  especially  the  employment 
of  a  method  which  may  largely  diminish  not  only  the  suffering 
of  the  patient,  but  the  probabilities  of  subsequent  cystitis  and 
its  infective  dangers.  The  method  applies  not  only  to  gunshot- 
wounds,  however,  but  to  all  injuries  or  diseases  of  the  kidney 
in  which  the  bladder  becomes  filled  with  blood-clot  and  the 
abdomen  has  to  be  opened.  Willard  (I.,  6)  deserves  the  credit 
of  proposing  and  actually  carrying  it  out  in  his  case  of  gunshot- 
wound  of  the  kidney.  The  bladder  being  full  of  clots  when  it 
was  exposed  by  abdominal  section  and  its  walls  found  to  be 
intact,  he  simply  removed  all  of  the  clotted  blood  in  the  bladder 
by  squeezing  it  with  his  hands. 

In  cases  in  which  the  abdomen  is  not  opened,  a  large 
catheter  will  generally  give  exit  to  the  urine.  In  others,  espe- 
cially if  there  be  any  serious  trouble  in  emptying  the  bladder  by 
the  catheter,  Bigelow's  large  evacuator  will  answer  still  better. 
If  the  abdomen  be  not  opened,  then  to  prevent  clots  from  con- 
tinuous haematuria,  either  nephrectomy  must  be  done  or  the 
bladder  opened  and  drained,  whichever  is  indicated  by  the 
condition  of  the  patient  and  the  amount  of  the  hemorrhage. 

If  the  surgeon  has  reasonable  evidence  that  the  kidney  has 
been  probably  traversed  by  a  ball  (and  all  the  more  so  if  it  is 
certain  that  it  has  been  so  wounded),  and  the  patient  is  evi- 
dently in  grave  danger,  as  shown  by  the  general  symptoms  of 
internal  hemorrhage  and  by  the  physical  signs  of  a  large  lumbar 
haematoma  or  of  intra-peritoneal  bleeding,  I  take  it  for  granted 
that  all  of  us  would  recommend  an  exploratory  operation  with 
a  view  of  determining  the  extent  of  the  injury  to  the  kidney 
and  the  proper  treatment. 

Loc  cit.,  p.  176. 
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Shall  the  incision  be  abdominal  or  lumbar  ?  In  rare  cases 
the  ball  may  enter  by  the  loin,  or  from  in  front,  and  emerge  so 
near  that  we  can  be  quite  positive  that  the  injury  is  limited  to 
the  kidney.  In  such  cases  it  is  best  to  attack  the  kidney  through 
a  lumbar  incision.  In  most  cases  the  probability  that  the  other 
viscera  of  the  abdomen  have  been  injured  is  so  great,  and  the 
positive  evidence  of  absence  of  such  complication  may  come  so 
late,  that,  if  we  are  called  to  the  primary  treatment  of  such  a 
wound,  it  may  be  taken  for  granted  that  if  any  incision  is  re- 
quired, it  should  be  an  abdominal  one,  either  median,  so  as  to 
be  able  to  reach  any  part  of  the  abdomen,  or,  if  the  course  of 
the  ball  shows  that  only  the  viscera  on  one  side  of  the  abdomen 
could  have  been  injured,  it  would  be  admissible  to  make  Lang- 
enbuch's  incision  at  the  border  of  the  rectus.  Naturally,  the 
first  thing  to  do  is  to  discover  whether  primary  hemorrhage  is 
still  going  on,  and,  if  so,  to  ligate  the  vessels  at  once.  If  the 
vessels  be  badly  torn,  so  that  not  only  there  has  been  a  great 
deal  of  hemorrhage,  but  the  integrity  of  the  organ,  both  as  to 
its  vitality  and  its  later  secreting  power,  is  greatly  threat- 
ened, and  all  the  more  if  the  pelvis  has  been  at  all  widely 
torn,  immediate  nephrectomy,  in  my  opinion,  should  be  per- 
formed. 

The  mortality  in  these  cases  will  always  be  high.  Not  so 
much  on  account  of  the  nephrectomy  as  on  account  of  the  ex- 
tensive hemorrhage  which  has  already  taken  place,  and  probably 
reduced  the  patient  wellnigh  to  the  verge  of  the  grave,  and  also 
by  reason  of  the  shock  and  the  implication  of  other  viscera.  In 
Willard's  case,  no  other  course  was  open  to  him.  It  is  useless 
to  hope  that  a  kidney  so  injured  can  retain  its  vitality  or  re- 
cover its  function. 

If  the  renal  substance  alone  is  only  moderately  injured,  I 
think  none  of  us  would  be  willing  to  do  a  primary  nephrectomy. 
The  bleeding  will  not  be  extensive,  little  or  no  urine  will  be 
poured  out,  and  there  is  absolutely  no  reason  why  such  a  wound 
should  not  get  well  just  as  a  wound  in  any  other  organ.  More- 
over, we  know  perfectly  well  now,  not  only  from  experiments 
upon  animals,  but  from  actual  cases  in  man,  that  wounds,  even 
gunshot-wounds  of  the  kidney,  will  get  well  just  as  any  other 
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wound.  In  these  cases  simple  disinfection,  gauze  packing, 
drainage,  and  symptomatic  treatment  are  indicated  (I.,  8,  1 1,  16). 

Between  these  two  extremes,  however,  there  comes  a  debat- 
able class,  more  numerous,  in  fact,  than  either  of  the  others,  in 
which  reasonable  doubt  may  exist.  The  renal  substance  may 
be  very  deeply  wounded,  the  kidney  may  be  penetrated  just 
short  of  entering  the  pelvis,  or  the  pelvis  itself  may  be  opened 
without  serious  wound  of  any  large  branch  of  the  renal  artery. 
It  is  in  these  cases  that  experience  must  decide  what  is  best  to 
be  done.  My  own  case,  which  was  the  first  nephrectomy 
reported  for  gunshot-wound  of  the  kidney,  had  practically  re- 
covered from  the  nephrectomy,  but  died  after  two  weeks  from 
gangrene  of  the  bowel,  caused  by  an  injury  by  the  ball  before 
it  struck  the  kidney.  I  think,  however,  were  I  to  meet  with  a 
case  similar  to  my  own  again,  I  should  be  disposed  to  test  the 
reparative  powers  of  nature,  and  I  certainly  should  do  so  if  it 
were  an  uncomplicated  wound  of  the  kidney. 

No  one  would  think  of  removing  a  kidney  and  throw  upon 
the  other  kidney  whose  integrity  we  may  think  is  probable,  but 
of  which  we  cannot  be  sure,  the  burden  of  taking  up  the  double 
work  of  itself  and  its  fellow,  and  test  the  ability  of  the  patient  to 
recover  from  a  serious  operation  unless  obliged  to  do  so ;  and 
it  must  also  not  be  forgotten  that  the  other  kidney  may  even 
be  absent  (III.,  9).  If  by  simply  cleansing  the  wound  and  a 
lumbar  incision  and  drainage  we  can  attain  the  healing  of  the 
kidney,  this  is  clearly  the  proper  course.  Hence,  in  this  third 
class  of  doubtful  cases,  each  one  must  be  decided  upon  its  own 
merits.  The  nearer  it  approximates  to  a  case  of  simple  grazing, 
or  if  there  is  even  perforation  of  the  renal  substance,  the  more 
sure  we  may  be  of  the  propriety  of  letting  the  kidney  remain  in 
place.  The  more  nearly  it  approximates  the  cases  in  which 
severance  of  large  vessels  has  occurred  with  wide  perforation 
of  the  pelvis,  the  more  disposed  we  should  be  to  do  an  imme- 
diate nephrectomy.  If  in  doubt,  we  should  lean  to  the  con- 
servative course  and  preserve  the  kidney. 

Another  serious  question,  however,  arises  in  case  the  kidney 
is  not  removed,  namely,  the  treatment  of  the  extravasated  blood. 
In  my  own  case,  I  was  confronted  with  this  at  the  time  of  oper- 
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ation,  as  a  mesenteric  artery  had  been  severed  by  the  ball  on  its 
way  to  the  kidney.  There  was  spread  out  between  the  two 
leaflets  of  the  mesentery  a  thin  but  extensive  fan-shaped  clot. 
Of  course,  I  tied  the  mesenteric  vessel  and  so  prevented  further 
addition  to  the  clot,  but  I  left  the  latter  untouched.  Infection 
took  place  in  consequence  of  gangrene  of  the  bowel,  and  de- 
stroyed the  girl's  life  by  peritonitis.  If  the  bleeding  is  into 
the  peritoneal  cavity,  the  blood  must  be  removed  by  abdominal 
section,  of  course.  If  the  blood  accumulates  in  the  perinephric 
tissues  alone,  if  not  large  in  amount,  it  may  be  left  undisturbed, 
and,  if  necessary,  be  evacuated  at  a  later  period,  which,  I  think, 
is,  on  the  whole,  the  more  judicious  course.  Blood  between  the 
two  layers  of  the  mesocolon  cannot  possibly  be  wholly  removed 
in  its  entirety,  and,  if  an  attempt  is  made  at  partial  removal,  the 
danger  of  infection  is  increased  very  greatly,  to  say  nothing  of 
the  extensive  injury  necessarily  inflicted. 

If  the  blood  accumulates  in  a  haematoma  of  large  size,  there 
can  be  no  possible  question  as  to  what  ought  to  be  done,  because 
such  a  mass  of  blood  will  inevitably  undergo  later  degeneration 
and  form  an  abscess  fraught  with  great  danger.  In  such  cases 
the  whole  enormous  clot  should  be  turned  out  and  the  cavity 
be  disinfected  and  drained  through  an  incision  in  the  loin,  or,  if 
cceliotomy  has  been  done,  lumbar  drainage  may  be  provided  in 
addition. 

I  have  collected  in  Table  I.  nineteen  cases  of  gunshot-wound 
which  I  think  bear  out  the  above  deductions.  Of  these,  ten 
recovered  and  nine  died,  four  dying  after  and  five  without 
nephrectomy.  In  five  of  the  nineteen  cases  nephrectomy  was 
done,  of  whom  four  died,  a  deceptive  mortality  (80  per  cent.) 
when  we  examine  them  in  detail.  In  one  of  these  (Case  4)  the 
fatal  result  was  independent,  and,  in  fact,  in  spite  of  the  neph- 
rectomy; in  another  (Case  6)  hemorrhage  had  already  doomed 
the  man;  the  third  (Case  17)  died  from  suppuration  in  the  other 
kidney;  and  the  fourth  (Case  15)  from  nephritis  in  the  other 
kidney.  Only  the  last  two  deaths,  therefore,  are  properly  to  be 
charged  to  the  operation.  In  the  five  dying  without  nephrec- 
tomy, three  died  of  peritonitis  and  two  (Cases  13  and  14)  of 
hemorrhage.     Of  the  ten  which  recovered,  those  of  Mayo  (Case 
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8),  Dalton  (Cases  9  and  10),  Tiffany  (Case  11),  and  Richardson 
(Case  16),  teach  especially  important  lessons.  In  Mayo's  case, 
there  were  two  perforations  of  the  intestine,  a  wound  of  the 
omentum  and  perforation  of  the  pleura,  the  kidney  being  per- 
forated and  blood  in  the  abdominal  cavity.  Abdominal  section 
and  lumbar  drainage  saved  both  the  kidney  and  the  patient. 
In  Dalton's  cases,  though  the  abdomen  in  one  and  the  pleura 
and  the  abdomen  in  the  other  were  traversed  by  the  ball,  yet 
there  being  no  evidence  of  serious  internal  hemorrhage  and 
none  of  the  wound  of  the  intestine  (the  liver-dulness  not  having 
disappeared),  abdominal  section  was  not  done,  and  conservative 
surgery  was  justified  by  the  happy  result  in  each. 

In  Richardson's  case  (Case  16)  the  liver  and  kidneys  were 
both  perforated,  the  latter  seriously,  and  there  was  free  intra- 
peritoneal hemorrhage,  yet  abdominal  section,  removal  of  the 
clots,  and  drainage  of  the  renal  wound  were  followed  by  cure. 

In  Tiffany's,  both  the  spleen  and  the  kidney  were  perforated, 
yet  ligature  of  the  spleen  and  gauze  tamponage  and  drainage 
of  the  kidney  saved  the  kidney  and  the  patient 

It  is  probable,  also,  that  in  rare  cases  in  which  one  end  of  the 
kidney  has  been  badly  lacerated  by  the  ball,  partial  nephrectomy 
may  be  of  service.     (  Vide  infra?) 

2.  Wounds  of  the  Kidney  other  than  Gunshot.  These 
are  usually  inflicted  by  knives,  dirks,  scissors,  scythes,  and 
other  similar  weapons,  (a)  In  wounds  of  the  kidney  which  are 
not  the  result  of  gunshot,  again,  only  one  kidney  is  usually  in- 
volved; (b)  the  other  kidney  is,  as  a  rule,  healthy;  (c)  no  foreign 
bodies  are  apt  to  be  carried  in  as  they  are  in  gunshot;  and  (d) 
other  organs  are  not  usually  involved,  unless  the  stab  is  from  in 
front,  and  then,  as  a  general  rule,  the  kidney  is  not  reached.  One 
case  has  been  reported  in  which  a  pitchfork  entered  the  anus, 
tore  the  rectum,  and  lacerated  the  upper  third  of  the  left  kidney. 

The  wounds  may  involve  (a)  the  renal  substance  alone ;  (b) 
they  may  lay  open  the  pelvis  without  wounding  the  large  vessels ; 
and  (c)  the  vessels  themselves  may  be  divided. 

If  the  renal  tissue  alone  is  injured,  no  urine  will  be  poured 
out  and  only  a  moderate  quantity  of  blood,  which  will  accumu- 
late either  in  the  peritoneal  cavity,  if  that  has  been  opened,  or, 
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as  these  penetrating  wounds  are  more  commonly  from  behind, 
will  more  often  accumulate  in  the  retro-peritoneal  tissues.  If 
the  pelvis  is  opened,  the  urine  and  blood  will  again  accumulate, 
either  in  the  peritoneal  cavity  or  in  the  retro-peritoneal  tissues, 
according  to  the  nature  of  the  wound,  and  there  will  be  haema- 
turia.  If  the  vessels  are  divided,  the  hemorrhage  will  be,  as  a 
rule,  very  considerable  and  may  be  enormous.  There  may  be, 
however,  no  hematuria  whatever,  as  the  blood  may  be  poured 
out  either  into  the  perinephric  tissues  or  into  the  peritoneum 
with  such  ease  that  none  of  it  may  enter  the  bladder,  as  in  a 
case  described  by  Morgagni  and  quoted  by  Morris.1  As  a  rule, 
recovery  from  these  wounds  is  much  more  frequent  and  uncom- 
plicated than  in  the  case  of  gunshot-wounds,  where  the  injury 
of  the  tissues  is  much  greater  and  the  complications  from  injury 
of  other  organs  more  apt  to  occur.  Morris2  reports  eight  cases 
of  recovery,  and  in  the  Surgical  History  of  the  War  of  the  Re- 
bellion Otis  has  gathered  fourteen  cases  of  recovery.  Perinephric 
abscess  is  not  uncommon  as  a  result  of  infection. 

The  first  question  that  arises  is  as  to  the  treatment  of  pro- 
lapse of  the  kidney  if  the  wound  is  sufficiently  large  for  this  to 
occur.  Two  most  remarkable  cases  of  this  kind  are  quoted  by 
Pilcher3  and  other  authors.  The  first  was  a  man  who  was  stabbed 
in  the  left  hypochondrium,  and  a  few  hours  later,  as  a  result  of 
cough,  the  kidney  protruded  through  the  wound.  The  kidney 
was  replaced  "  by  a  friend,"  who,  presumably,  was  in  anything 
but  an  aseptic  condition,  but  protrusion  recurred.  He  was  seen 
by  Professor  Brandt  the  next  day  apparently  in  excellent  health, 
so  much  so  that  he  walked  to  a  photograph  gallery  where  his 
picture  was  taken.  The  kidney  was  cut  nearly  in  half  length- 
wise, and  was  pouring  out  clear  urine.  On  the  fourth  day  the 
pedicle  was  ligated  and  the  kidney  removed.  He  made  a  speedy 
recovery. 

The  second  case  was  an  Arab  girl  who  was  stabbed  with  a 
knife  in  the  loin.  The  right  kidney  protruded  from  the  wound; 
the  pedicle  was  tied  and  gradually  tightened,  and  only  at  the  end 

1  Surgical  Diseases  of  the  Kidney,  p.  156.  2    Page  167,  et  seq. 

3  Annals  of  Surgery  and  Anatomy,  i.  151. 
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of  six  weeks  was  the  kidney  removed ;  in  spite  of  which  rather 
extraordinary  treatment  she  recovered. 

Otis  also  mentions  a  third  case  of  wound,  four  and  a  half 
inches  long,  from  a  scythe,  through  which  the  kidney  protruded. 
The  blood  was  removed,  the  kidney  returned,  and  the  patient 
made  a  rapid  recovery. 

Case  4,  Table  II.,  is  another  case  of  a  protruding  gangrenous 
kidney  in  a  filthy  patient,  who,  though  the  kidney  was  treated 
by  bird-dung  and  saliva,  recovered  without  shock,  as  is  so 
common  among  Orientals.  Another  case  is  reported  by  Vernon.1 

It  is  evident,  therefore,  that  the  protrusion  is  merely  an  acci- 
dent, and  that  if  the  condition  of  the  kidney  is  such  as  to  per- 
mit it,  it  should  be  sutured  and  replaced  after  proper  disinfection. 
Even  quite  a  deep  cut  should  be  thus  treated,  for  it  has  been 
proved  so  repeatedly  that  the  kidney  heals  kindly  after  exten- 
sive nephrotomies,  in  which  the  kidney  often  has  been  drawn 
outside  of  the  body  for  purposes  of  exploration  and  treatment, 
that  there  can  be  no  doubt  as  to  the  propriety  of  this  method 
of  treatment. 

If  the  pelvis  of  the  kidney  is  opened,  though  I  believe  there 
have  been  no  cases  actually  reported,  I  should  be  disposed,  after 
suitable  disinfection,  to  replace  it  and  drain,  having  sutured  the 
pelvis  if  possible.  This  is  exactly  in  the  line  of  repeated  expe- 
riences in  surgical  operations  for  removal  of  stones  from  the 
pelvis  of  the  kidney,  with,  however,  one  marked  and  important 
difference.  If  the  pelvis  has  been  opened  by  the  surgeon,  it  is 
done  antiseptically,  and  there  is  little  chance  for  the  urine  to 
infiltrate  the  perinephric  tissues ;  whereas  in  such  wounds  as 
are  now  under  consideration,  they  are  always  inflicted  by  septic 
instruments,  and  usually  several  hours  elapse  before  the  proper 
treatment  can  be  instituted,  during  which  time  the  urine  infil- 
trates the  tissues  to  a  very  considerable  extent.  In  spite  of  this 
difference,  however,  the  treatment  should  be  the  same  plus  a 
more  strenuous  disinfection. 

If  a  portion  of  the  kidney  is  so  far  severed  that  its  future 
integrity  is  threatened,  it  would  be  best  to  remove  the  fragment, 

1  St.  Bartholomew's  Hospital  Reports,  1866. 
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doing  a  partial  nephrectomy.  A  notable  instance  of  the  acci- 
dental removal  of  one-third  of  one  kidney  along  with  a  renal 
tumor  is  reported  by  Sir  Spencer  Wells,1  and  the  patient  made 
an  excellent  recovery.  The  peritoneum  was  not  sutured,  which, 
as  a  rule,  would  not  be  the  wiser  course.  Two  cases  of  partial 
nephrectomy,  by  Keetley  and  Bardenheuer,  are  included  in 
Table  IV.,  in  which  resection  of  one-third  of  its  substance  has 
been  followed  in  each  case  by  recovery.  Besides  the  experi- 
mental researches  of  Bradford,2  Barth,3  and  Tuffier,4  there  are 
recorded  at  least  ten  other  cases  of  partial  resection  for  tumors, 
tuberculosis,  or  stone,  of  which  a  list  is  appended.5 

Table  No.  II.  of  this  paper  covers  eight  cases  of  wounds  of 
the  kidney  inflicted  by  other  weapons  than  gunshot.  Of  these, 
six  recovered  and  two  died,  one  of  coma  from  suppression  of 
urine,  and  one  of  sepsis,  a  mortality  of  20  per  cent.  In  four, 
nephrectomy  was  done,  at  least  two  operations  being  only  re- 
quired as  a  secondary  procedure  ;  all  four  recovered.  A  study 
of  these,  and  as  well  as  our  knowledge  of  preceding  cases,  would 
seem  to  justify  the  following  conclusions  as  to  treatment : 

a.  The  usual  external  disinfection  should  be  scrupulously 
carried  out. 

b.  Both  for  examination  and  for  the  arrest  of  hemorrhage, 
the  primary  wound  should  be  enlarged  if  necessary.  The  kid- 
ney itself  should  be  examined  with  great  care,  and  it  and  the 
entire  interior  of  the  wound  disinfected. 

c.  All  hemorrhage  should  be  arrested,  of  course,  as  quickly 
as  possible. 

d.  If  the  kidney  is  unwounded,  a  temporary  drain  may  be 
placed  in  the  wound  and  the  greater  part  of  it  closed. 

1  British  Medical  Journal,  1884,  i.  758.  2  Ibid.,  1895,  i.  1038. 

3  Annals  of  Surgery,  November,  1892,  449. 

4  Archives  Generale  de  Medecine,  July  18,  1891. 

5  Czerny:  Deutsche  Zeitschrift  fur  Chirurgie,  1892,  xxxiv.  101.  Cramer:  Deutsche 
Zeitschrift  iiir  Chirurgie,  1896,  xlii.  603.  Kummel;  Archiv  fur  klinische  Chirurgie,  1893, 
xlvi.  310.  Kummel  (two  cases) :  Centralblatt  fur  Chirurgie,  1890,  No.  18.  Socin : 
British  Medical  Journal,  July  13,  1889.  Turner:  Archives  Generale  de  M6decine,  July 
18,  1891.  Fenger:  Annals  of  Surgery,  December,  1895,  804.  Recamier :  Centralblatt 
fur  Chirurgie,  1893,  803.  Tiffany  (unpublished) :  For  tuberculosis.  Recovery  with 
fistula,  which  may  necessitate  later  total  nephrectomy. 
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e.  If  the  kidney  is  wounded  also,  this  wound  should  be 
sutured  or  a  partial  nephrectomy  be  done,  followed  by  drainage 
and  partial  closure  of  the  wound. 

f.  If  the  pelvis  be  opened,  it  should  be  sutured,  if  possible, 
and  the  wound  drained. 

g.  If  the  large  vessels  are  cut,  or  the  kidney  itself  is  lacerated 
beyond  the  point  at  which  it  would  probably  retain  its  vitality 
and  recover  its  function,  immediate  nephrectomy  should  be  done. 

h.  If  in  spite  of  disinfection,  as  a  result  of  the  primary  wound, 
perinephric  abscess  should  follow,  this  should  be  widely  opened 
and  thoroughly  drained ;  and  if  the  kidney  be  hopelessly  in- 
volved or  the  condition  of  the  patient  so  serious  as  to  demand 
it,  secondary  nephrectomy  should  be  done. 

i.  If  the  peritoneal  cavity  has  been  entered  by  the  vulnerating 
body,  carrying  infection  in  its  course,  and  all  the  more  if  other 
viscera  be  involved,  abdominal  section  should  be  done  at  once,  the 
kidney  treated  as  above  indicated,  and  other  lesions  remedied. 

3.  Subcutaneous  Rupture  of  the  Kidney.  Under  the  term 
rupture  I  include  contusions,  lacerations,  and  rupture ;  terms 
which  are  used,  at  least  the  last  two,  interchangeably,  and  as  for 
contusion  it  is  necessarily  attended  with  intracapsular  rupture 
of  the  renal  substance  to  a  greater  or  less  extent  {e.g.,  III.,  76, 
85,  86).  In  many,  if  not  in  most,  cases  of  contusion  in  the  renal 
region  no  incision  is  made ;  it  is  impossible,  therefore,  to  say 
whether  the  lesion  has  been  a  subcapsular  rupture — i.  e.,  contu- 
sion proper  or  an  open  rupture.  Hence,  clinically,  the  distinc- 
tion between  a  contusion  and  a  rupture  cannot  be  made,  and 
the  treatment  of  both  must  be  considered  together. 

As  a  rule,  injuries  of  the  kidney  producing  ruptures  are  uni- 
lateral, and  affect,  therefore,  but  a  single  kidney.  Occasionally, 
they  are  bilateral  and  involve  both  kidneys,  which  adds  im- 
mensely to  the  danger,  and  is  apt  to  be  fatal  from  anuria  (III., 
57).  Unfortunately,  whether  by  reflex  or  other  causes,  when 
only  one  kidney  is  injured,  occasionally  the  other  kidney  ceases 
to  act,  and  anuria  results  just  as  if  both  kidneys  had  been  orig- 
inally injured,  and  is  apt  to  be  fatal. 

In  addition  to  this,  it  is  to  be  observed  that  there  are  on  record 
a  number  of  cases  in  which,  after  nephrectomy,  the  patient 
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necessarily  died,  since  the  other  kidney  was  absent.  One  such 
case  (9)  appears  in  my  Table  III.  Similar  cases  have  also  been 
recorded  by  Simon,1  Bryant,2  Taylor,3  besides  the  well-known 
case  of  Polk,4  whose  patient  lived  for  eleven  days  without  any 
kidney.  These,  however,  were  not  cases  of  rupture.  Mr.  Cox 
also5  has  reported  an  early  case  of  rupture  of  the  only  existing 
kidney  of  a  patient,  eighteen  years  of  age,  who  died  comatose 
eleven  days  after  the  injury,  the  kidney  having  been  divided 
into  two  halves.  The  actual  presence  of  the  other  kidney, 
therefore,  should  always  be  determined  if  operation  is  done  by 
the  abdominal  route. 

The  rupture  is,  as  a  rule,  transverse  to  the  curved  long  axis 
of  the  kidney.  This  is  owing  to  the  peculiarity  of  development 
of  the  kidney,  in  several  small  portions  (renculi),  which  in  man 
coalesce  to  form  the  entire  kidney.  As  a  result  of  this  the 
vessels  and  tubules  run  in  the  transverse  direction  above  alluded 
to  and  resemble  the  "grain"  of  a  piece  of  wood;  the  splitting 
or  rupture  of  the  kidney  is  parallel  to  their  direction.  Very 
rarely,  indeed,  is  the  rupture  longitudinal. 

The  rupture  may  vary  in  degree  as  well  as  in  extent.  It  may 
consist — 

1.  Of  a  more  or  less  extensive  bruise  without  any  distinct 
tear  of  the  capsule  or  solution  of  continuity  reaching  the  sur- 
face, though  the  renal  tissue  itself  is  more  or  less  ruptured  under 
the  capsule. 

2.  The  rupture  may  be  an  actual  tear  of  the  capsule  as  well 
as  the  renal  substance,  involving  only  the  renal  substance. 

3.  It  may  involve  not  only  the  renal  substance,  but  the  pelvis, 
so  that  the  kidney  may  even  be  torn  into  distinct  pieces. 

4.  While  in  any  bruise  or  tear  the  smaller  vessels  must  be  in- 
volved, but  the  larger  ones  often  escape,  occasionally  not  only 
are  the  main  vessels  torn,  but  the  kidney  may  be  entirely  torn 
loose  from  them. 

5.  In  addition  to  this  the  ureter  may  be  not  only  torn  in  the 
pelvis,  but  may  be  entirely  torn  loose.     And, 

1  Chirurgie  der  Nieren.  2  Guy's  Hospital  Reports,  1861,  vii.  43. 

3  British  Medical  Journal,  November  5,  1870. 

4  New  York  Medical  Journal,  February  17,  1883. 

3  Transactions  of  Pathological  Society,  London   i.  93 
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6.  The  kidney  may  not  only  be  ruptured,  but  pulpified. 
Along  with  such  rupture  of  the  kidney,  even  of  minor  de- 
gree, the  perinephric  tissues  themselves  must  be  more  or  less 
lacerated.      ■—""■""" 

1.  If  the  capsule  is  not  torn,  as,  for  instance,  in  the  case  of 
a  bruise,  or  contusion,  even  if  severe,  the  hemorrhage  is  not  apt 
to  be  very  great.  Gradually  as  the  blood  is  poured  out  the 
resistance  will  increase  and  tend  spontaneously  to  arrest  the 
hemorrhage.  If  the  laceration  of  the  kidney  extends  into  a 
calix,  then,  of  course,  urine  as  well  as  blood  will  accumulate, 
and,  if  not  carried  off  by  the  ureter  later,  hydronephrosis  may 
result.  The  experiments  of  Teichmann1  on  the  dead  body  show 
that  such  distention  of  the  capsule  is  possible  in  the  cadaver,  and, 
a  fortiori,  will  occur  more  readily  in  the  living.  Even  if  the 
capsule  be  torn  and  the  kidney  deeply  lacerated,  if  the  peri- 
nephric tissues  are  not  much  disturbed,  blood  and  urine  will 
accumulate  about  the  kidney,  but  under  considerable  counter- 
resistance,  forming  a  pseudo-hydronephrosis.  In  these  cases 
the  urine  will  be  small  in  amount,  and  the  urea  always  markedly 
diminished  down  to  0.5  or  even  0.1  per  cent.  This  fact  is 
valuable  both  as  a  means  of  diagnosis  and  also  in  connection 
with  the  treatment  to  be  considered  later.  The  condition  is  well 
illustrated  in  the  most  admirably  studied  case  of  Mr  Barker,2  in 
which  the  ureter  itself  was  torn. 

Whether  the  peritoneum  is  torn  or  not,  however,  is  a  very 
much  more  important  question  than  lesion  of  the  capsule. 
Rupture  of  the  peritoneum  means  that  both  blood  and  urine 
can  escape  into  the  peritoneal  cavity.  So  far  as  the  blood  is 
concerned,  there  will  be  no  pressure  to  resist  extravasation, 
and,  therefore,  the  hemorrhage  will  be  very  free,  and,  if  any 
considerable  vessel  is  torn,  may  quickly  be  fatal.  So  far  as  the 
urine  is  concerned,  fortunately,  normal  acid  urine  is  not  infec- 
tive (see  Thornton3),  but  if  there  be  in  the  kidney  itself  or  in  the 
ureter  any  source  of  infection,  then  the  escape  of  urine  into  the 
peritoneal  cavity  means,  as  a  rule,  a  fatal  peritonitis. 

Rupture  of  the  peritoneum  in  children  is  much  more  common 

1  Obalinski:  Sammlung  klinische  Vortrage,  1891,  No.  16,  103. 

2  Lancet,  January  17,  1885.  s  Loc.  cit. 
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than  in  adults  for  an  anatomical  reason.  The  perinephric  fat  is 
not  developed  until  eight  or  ten  years  of  age,  and  prior  to  the 
development  of  this  fat  the  peritoneum  is  in  direct  contact  with 
the  anterior  surface  of  the  kidney  and  closely  adherent  to  it. 
If,  therefore,  a  rupture  involving  the  anterior  surface  takes  place 
under  ten  years  of  age,  the  peritoneum  will  be  ruptured  and  the 
mortality  greatly  increased.  In  the  seventy-one  cases  collected 
by  Maas,  of  seven  under  ten  years  of  age  six  died. 

2.  There  maybe  hemorrhage  in  and  around  the  kidney;  and, 

3.  Hemorrhage  by  the  ureter  into  the  bladder. 

The  local  hemorrhage  as  distinguished  from  hsematuria  de- 
pends, of  course,  on  the  amount  of  the  tear  and  the  size  of  the 
vessels  involved.  If  the  capsule  is  intact  the  hemorrhage  is,  as 
a  rule,  but  slight.  If  the  capsule  is  torn  so  that  the  blood  can 
escape  into  the  perinephric  tissues,  still  the  hemorrhage  may 
be  only  moderate  if  the  adhesions  are  strong  and  the  peri- 
nephric tissues  but  little  disturbed  by  the  violence,  though  in 
III.,  in,  a  tear  of  only  two  millimetres  caused  serious  hemor- 
rhage. If,  on  the  other  hand,  they  are  much  disturbed,  the 
blood  may  extend  in  the  several  directions  already  indicated, 
and  to  a  great  and  often  a  fatal  amount.  If  a  large  amount  of 
blood  accumulates  around  the  kidney,  especially  if  the  blood 
becomes  infected,  either  through  the  urine  or  through  infection 
by  the  circulation,  perinephric  abscess  will  certainly  follow. 
Primary  hemorrhage  may  produce  a  fatal  result  within,  say, 
forty-eight  hours.  In  Maas's  seventy-one  cases  four  died  as  a 
a  result  of  primary  hemorrhage,  and,  to  show  that  secondary 
hemorrhage  may  be  equally  fatal,  four  died  from  this  cause 
also.  In  my  table  (III.)  of  118  cases  of  rupture  eleven  cases 
died  of  shock  and  primary  hemorrhage,  two  of  secondary  hem- 
orrhage, and  one  of  continuous  hemorrhage. 

The  third  variety  of  hemorrhage  is  that  in  which  the  blood 
escapes  by  the  ureter.  This  important  sign  of  rupture  of  the 
kidney,  however,  may  be  absent  (III.,  30,  33,  40,  69).  In  the 
seventy-one  cases  of  Maas  there  was  no  haematuria  in  six.  The 
reasons  for  this  may  be  various.  First,  and  perhaps  most  fre- 
quently, the  blood  may  clot  in  the  ureter  and  act  as  a  plug. 
Not  only,  then,  will  there  be  an  absence  of  blood  in  the  urine, 
but,  as  the  blood  from  the  injured  kidney  cannot  escape  into 
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the  bladder,  the  total  amount  of  urine  should  be  diminished  for 
a  time.  If  the  clots  are  forced  through  the  ureter  into  the  blad- 
der, their  progress  will  be  attended  with  distinct  attacks  of  renal 
colic,  and  the  hemorrhage  will  recur  until  a  new  clot  forms — 
provided  this  takes  place.  A  second  cause  for  the  absence  of 
haematuria  is  thrombosis  of  the  vessels  (III.,  69).  A  third  is 
complete  rupture  of  the  ureter;  either  the  ureter  proper  or  the 
ureter  and  the  kidney  may  be  totally  severed  from  each  other  at 
the  pelvis  itself.  In  these  cases  the  urine  must  necessarily  escape 
into  the  perinephric  tissues,  and  no  bloody  urine  will  be  passed. 

A  fourth  cause,  though  one  that  would  very  rarely  be  ob- 
served, is  that  of  stricture  of  the  ureter.  Newman  refers  to 
cases  reported  by  Pye-Smith,1  Croft,2  and  Reginald  Harrison 
(Lectures).  The  only  case  reported  in  my  tables  in  which 
there  was  a  prior  stricture  of  the  ureter  in  a  case  of  rupture  of 
the  kidney  is  by  Charteris  (Case  32),  in  which  there  was  absence 
of  haematuria.  On  the  other  hand,  there  may  be  haematuria 
after  an  injury  which  does  not  signify  rupture  of  the  kidney, 
as  in  the  puzzling  case  reported  by  Newman,3  in  a  boy  of  fifteen 
years,  who,  in  falling,  struck  his  side  violently  in  the  region  of 
the  kidney,  but  recovered  after  a  few  days  without  any  bad 
symptoms,  except  a  persistent  haematuria.  On  examining  into 
the  boy's  prior  history,  however,  it  was  discovered  that  he  had 
had  haematuria  before  his  accident,  due  to  a  pre-existing  papil- 
loma of  the  bladder. 

As  a  rule,  of  course,  the  blood  which  passes  into  the  bladder 
escapes  readily  in  the  form  of  bloody  urine,  but  occasionally 
(three  cases  in  Maas's  seventy-one)  clots  form  in  the  bladder. 
The  importance  of  this  and  its  treatment  has  already  been  con- 
sidered. Sometimes  haematuria  may  be  absent  immediately 
after  the  accident,  but  may  appear  later,  even  as  late  as  eight 
days  after  the  accident  (III.,  36,  39). 

The  dangers  of  rupture  of  the  kidney  are  either  primary  or 
secondary.  Apart  from  the  fatal  anuria  following  such  an 
anomaly  as  of  the  presence  of  a  single  kidney  which  may  be 
injured,  the  primary  danger  is   especially  hemorrhage.      The 

1  Pathological  Society  Transactions,  London,  vol.  xxxiii. 

2  Clinical  Society  Transactions,  London,  vol.  xiv.  3  Loc.  cit.,  p.  312. 
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secondary  dangers  may  be  embraced  in  a  single  word — infec- 
tion— either  of  the  perinephric  tissues,  in  which  a  haematoma 
has  formed,  followed  by  abscess  ;  or  of  the  renal  substance  itself, 
either  directly  or  through  the  bladder,  an  infection  which  may 
reach  the  other  kidney  and  prove  fatal,  even  if  nephrectomy  has 
been  done. 

Hence,  the  treatment  may  be  conveniently  divided  into  the 
primary  treatment — that  is,  of  the  first  two,  three,  or  four  days; 
and,  secondly,  the  secondary  treatment  of  the  later  stages.  The 
moment  that  such  a  case  is  seen,  the  first  consideration  is,  has 
the  injury  been  sufficiently  severe  to  demand  immediate  explora- 
tory incision  to  arrest  the  hemorrhage,  and,  at  the  same  time, 
to  determine  whether  the  kidney  is  so  injured  that  it  must  be 
removed?  As  a  guide  to  determining  this  question,  the  haema- 
turia  is  of  secondary  importance.  The  symptoms  of  intra- 
peritoneal hemorrhage  and  the  loin  symptoms  indicating  an 
already  large  or  rapidly  increasing  tumor,  which  must  consist 
chiefly  of  blood,  are  the  chief  indications,  as  has  been  so  forcibly 
pointed  out  by  Morris.1  Only  in  exceptional  cases  is  the  amount 
of  blood  lost  by  the  bladder  dangerous.  Ordinarily  it  is  valu- 
able only  as  a  symptom  showing  the  fact  of  rupture  of  the  kid- 
ney, but  not  as  a  symptom  by  which  to  decide  on  operating, 
and  still  less  to  decide  on  nephrectomy.  Not,  therefore,  the 
visible  loss  of  blood  by  the  bladder,  but  the  insidious  and  con- 
cealed and  easily  overlooked,  but  far  more  dangerous  bleeding 
into  the  perinephric  tissues,  or  into  the  peritoneal  cavity,  should 
receive  the  chief  attention.  If,  then,  a  tumor  form  quickly  in 
the  lumbar  region,  a  lumbar  exploratory  operation  should  be 
immediately  made;  and  if  the  kidney  be  hopelessly  destroyed, 
or  the  hemorrhage  such  as  to  require  ligation  of  the  renal  ves- 
sels, nephrectomy  should  be  done  at  once.  We  must  take  the 
chances  of  the  existence  and  integrity  of  the  other  kidney.  If 
the  kidney  is  only  moderately  lacerated,  then  disinfection  and 
drainage  are  indicated,  or,  possibly,  a  partial  nephrectomy.  If 
the  evidence  points  to  intraperitoneal  hemorrhage,  or  to  serious 
injuries  to  other  abdominal  viscera,  abdominal  section  should 
be  done,  combined  with  a  lumbar  incision,  if  necessary,  for 

1  Clinical  Journal,  August  i,  1894. 
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drainage,  the  kidney  being  treated  as  before.  In  all  cases  of 
abdominal  section  the  existence  and,  if  possible,  the  condition 
of  the  other  kidney  are  to  be  determined  before  deciding  on 
nephrectomy.  The  other  abdominal  injuries  are  to  be  appro- 
priately treated.  The  bladder  should  be  examined,  and  if  found 
intact,  but  filled  with  blood-clots,  they  should  be  expressed  by 
the  hand. 

If  an  immediate  exploratory  operation  be  not  indicated,  as  in 
the  majority  of  cases  will  be  the  case,  then  the  treatment  should 
consist  of  absolute  rest  with  the  simplest  possible  diet,  no  alco- 
holic drinks,  ice  to  the  region  of  the  kidney,  and  such  remedies 
as  will  most  readily  arrest  the  hemorrhage.  Of  these,  the  best 
are  ergotine,  gallic  acid,  and  the  acetate  of  lead  The  bowels 
should  be  opened  preferably  by  enema  to  rid  the  colon  of  any 
large  and  hard  fecal  masses,  and  then  be  kept  at  rest  lest  active 
peristalsis  of  the  colon  increase  the  danger  of  renewed  hemor- 
rhage. Anuria  may  result  from  shock  or  from  the  laceration  of 
the  only  existing  kidney.  If  from  shock,  the  kidneys  will  re- 
sume their  function  within  twenty-four  to  forty-eight  hours.  If 
they  do  not,  then  a  lumbar  incision  should  be  made  in  order  to 
give  egress  to  the  urine,  as  the  other  kidney  may  be  either 
absent  or  partially  worthless. 

The  secondary  treatment  will  either  be  a  continuance  of  the 
primary  expectant  treatment,  or  if,  after  a  few  days,  it  is  evident 
that  a  considerable  amount  of  fluid  (blood  and  urine)  has  accu- 
mulated in  the  retro-peritoneal  space,  an  incision  should  be  made 
in  the  lumbar  region  and  the  clots  and  urine  removed,  and,  if  the 
kidney  itself  be  hopelessly  injured,  it  should  then  be  excised. 
Such  a  secondary  nephrectomy,  however,  should  not  be  post- 
poned until  septic  complications  have  developed,  but  should  be 
done,  if  possible,  to  anticipate  and  prevent  them.  If  the  catheter 
is  required,  the  most  strenuous  antiseptic  precautions  should  be 
used,  lest  infection  be  carried  into  the  bladder  and  extend  to  the 
other  kidney. 

If  the  earlier  indications  have  not  been  serious  enough  for  any 
incision,  but  later  the  evidence  points  to  any  infective  process 
in  the  retro-peritoneal  extravasation  of  blood  or  urine,  or  both, 
a  free  incision  should  be  made  by  the  lumbar  route  and  the  best 
possible  drainage   obtained.      In   cases  of  traumatic   hsemato- 
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hydronephrosis,  aspiration  may  be  used  either  for  preliminary 
investigation  or  occasionally,  as  a  definite  method  of  treatment, 
in  which  case  it  may  be  repeated  (see  Table  V.),  and  may  pos- 
sibly even  lead  to  cure. 

Whether  nephrectomy  shall  be  done  or  not,  usually  has  to 
be  determined  as  indicated,  either  within  the  first  two  or  three 
days,  or,  indeed,  within  the  first  few  hours,  or  else  is  postponed 
until  a  much  later  date,  when  it  becomes  a  secondary  instead  of 
a  primary  operation.  Bobroff1  has  advised  to  arrest  the  hemor- 
rhage by  simple  ligature  of  the  renal  vessels  without  nephrec- 
tomy, basing  his  conclusion  on  experimental  grounds,  which 
show  that  necrosis  does  not  necessarily  follow.  I  am  not  aware 
of  any  case  in  which  this  has  been  carried  out  in  the  human 
subject,  and  I  should  certainly  not  be  disposed  to  recommend 
it.  If  the  vessels  are  ligated,  the  kidney  will  probably  not 
remain  functional,  and  is  at  least  liable  to  necrosis  or  atrophy. 
In  either  case,  it  is  better  out  of  the  body  than  in  it. 

If  the  nephrectomy,  or  even  exploratory  operation,  be  sec- 
ondary rather  than  primary,  the  lumbar  route  is,  as  a  general 
rule,  the  best,  though  there  may  be  cases  in  which  the  abdomi- 
nal would  be  the  one  preferred. 

The  results  of  nephrectomy  in  some  respects  can  hardly  be 
compared  with  the  result  in  cases  in  which  no  operation  has 
been  done,  since  nephrectomy  is  only  done  in  the  most  severe 
and  threatening  cases,  and,  naturally,  the  mortality  of  the  lighter 
cases  in  which  no  one  would  ever  dream  of  doing  nephrectomy 
is  relatively  small.  Many  such  cases  probably  are  never  even 
published. 

The  decision  of  the  question  whether  at  least  an  immediate 
exploratory  incision  should  be  made  should  lean,  I  think,  at 
least  in  severe  cases,  toward  the  affirmative,  since  although  any 
operation  whatever,  including,  of  course,  the  effect  of  the  anaes- 
thetic, is  a  serious  one,  yet  as  compared  with  the  risks  of  allow- 
ing active  hemorrhage  to  go  on,  even  into  the  retro-peritoneal 
tissues,  and  all  the  more  if  the  peritoneal  cavity  be  torn  open, 
they  cannot  be  compared.  The  results  of  the  cases  in  Table  III. 
show  this  very  conclusively. 

1  Centralblatt  fiir  Chirurgie,  1891,  721. 
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The  decision  as  to  whether  an  exploratory  operation  and  pos- 
sible nephrectomy  should  be  done  as  a  secondary  procedure  is 
much  easier.  Not  only  have  we  ample  time  to  consider  the 
question,  which  is  not  true  of  a  primary  operation,  but  the  indi- 
cations, especially  of  infection  and  suppuration,  are  clearer.  The 
lumbar  route  should  be  chosen  by  preference  in  nearly  all  such 
cases  and,  of  course,  free  drainage  established. 

Partial  nephrectomy  has  only  been  done  in  two  cases  (Table 
IV.),  but  the  results  are  encouraging.  It  is  in  the  line  of  two 
contradictory  tendencies  of  modern  surgery,  both  to  radical 
interference  in  the  way  of  exploration  and  yet  conservatism  in 
the  preservation  of  parts  of  organs  which  heretofore  have  been 
totally  removed.  If  a  lesion,  whether  it  be  rupture,  incised 
wound,  or  gunshot-wound  of  the  kidney,  involves  only  one  ex- 
tremity of  it,  but  that  extremity  is  pretty  thoroughly  destroyed, 
the  surgeon  would  always  be  justified  in  excising  at  least  one- 
third  of  a  kidney,  and  possibly  somewhat  more ;  arresting  the 
hemorrhage,  partly  by  suture  ligature  passed  through  the  tissues 
of  the  kidney,  and  then  by  suturing  the  edges  of  the  wound. 
For  this  purpose  the  renal  excision  may  be  made  of  a  wedge- 
shape,  so  that  the  edges  should  resemble  the  flaps  of  an  ampu- 
tation. 

The  effect  of  nephrectomy  upon  the  other  kidney  in  increas- 
ing its  size  and  its  efficiency  was  well  shown  in  my  own  case 
(I.,  4).  At  first  the  remaining  kidney  threatened  to  be  unequal 
to  the  task,  but  by  the  second  day  its  excretion  of  urine  began 
to  increase,  and  soon  after  it  proved  entirely  equal  to  its  double 
work.  At  the  death  of  the  patient  (fifteenth  day)  it  was  found  to 
be  50  per  cent,  larger  than  the  other  kidney.  This  result  con- 
firms the  results  of  experiment  in  the  lower  animals  by  Simon 
and  others. 

Conclusions  and  Summary  of  Results  of  118  Cases  of 
Rupture  of  the  Kidney. 

The  total  number  of  cases  of  rupture  of  the  kidney,  in  greater 
or  less  degree,  which  appear  in  my  tables,  is  118.  Of  these,  one 
case  (III.,  21)  was  under  treatment  when  reported,  and  the  result, 
therefore,  is  not  known.     Of  the  117  cases,  67  recovered  and  50 
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died,  a  mortality  of  42.7  per  cent.  From  these,  however,  if  we  are 
to  judge  rightly  of  the  mortality,  the  following  seventeen  deaths 
in  which  treatment  was  futile  or  impossible  should  be  deducted: 

The  other  kidney  absent i 

Both  kidneys  injured 2 

Found  dead '  .       2 

Died  of  other  injuries  in  addition  to  the  renal  injuries  .        .         .         .12 

Total        .         . 17 

This  leaves  a  total  of  ioo,  of  whom  67  recovered  and  33  died,  a 
mortality  of  33  per  cent.  This,  however,  is  more  than  the  neces- 
sary mortality  of  this  serious  injury,  provided  it  is  properly 
treated.  There  were  thirteen  early  deaths,  in  which  no  nephrec- 
tomy was  done,  of  which  eleven  died  from  shock  and  hemor- 
rhage and  two  from  peritonitis  in  addition.  There  were  also 
ten  late  deaths  without  nephrectomy,  of  whom  all  died  from 
septic  causes,  excepting  two,  who  died,  one  from  continuous 
and  the  other  from  secondary  hemorrhage.  Had  nephrectomy 
been  done  in  these  twenty-three  cases,  it  is,  I  think,  a  fair  pre- 
sumption that  ten  of  them  would  have  recovered,  which  would 
reduce  the  mortality  to  23  per  cent. 

One  of  the  most  important  questions,  therefore,  in  connec- 
tion with  the  treatment  is  whether  nephrectomy  should  be  done 
or  not,  and  the  light  cast  upon  the  question  by  the  statistics  col- 
lected in  my  tables  is  very  important.  Eliminating  the  two  cases 
of  partial  nephrectomy,  which  both  recovered  (Table  IV.),  I 
find  that  there  are  twenty-two  cases  of  nephrectomy  with  eight 
deaths,  a  mortality  of  36.4  per  cent. ;  that  there  were  ninety-five 
cases  in  which  no  nephrectomy  was  done,  with  forty-two  deaths, 
a  mortality  of  44.2  per  cent.  This  shows  a  difference  of  8  per 
cent,  in  favor  of  nephrectomy,  though  the  operation  is  only 
done  in  the  most  serious  cases.  If,  as  just  indicated,  the  thir- 
teen cases  of  early  death,  in  a  number  of  which  nephrectomy 
might  have  saved  life,  especially  by  checking  hemorrhage,  and 
of  ten  late  deaths,  in  which  early  nephrectomy  would  have 
saved  some  of  the  patients  from  the  suppuration  and  exhaustion 
following  sepsis,  the  percentage  of  mortality  after  nephrectomy, 
if  say  ten  of  these  had  recovered,  would  be  33.7  per  cent,  as 
against  44.2  per  cent,  without  nephrectomy,  a  difference  of  per- 
centages of  one-fourth. 
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The  value  of  nephrectomy,  especially  of  early  nephrectomy, 
as  a  life-saving  operation  is  all  the  more  evident  when  we  re- 
member that  the  large  majority  of  the  cases  in  which  no  opera- 
tion was  done  were  the  slighter  cases  of  injury.  If,  then,  these 
less  serious  cases  show  a  mortality  so  much  greater  than  the 
graver  ones  in  which  nephrectomy  was  done,  it  is  evident  that 
operation  in  many  of  the  ninety-five  unoperated  cases,  in  which 
the  lesion  was  of  a  serious  character,  would  have  saved  many 
lives. 

I  have  endeavored  also,  by  making  an  analysis  of  the  cases, 
to  determine  whether  primary  or  secondary  nephrectomy  and 
whether  abdominal  or  lumbar  nephrectomy  is  the  safer.  I  find 
that  there  are  five  cases  of  primary  nephrectomy  with  one  death, 
a  mortality  of  20  per  cent. ;  and  thirteen  cases  of  secondary 
nephrectomy  with  five  deaths,  a  mortality  of  38.5  per  cent., 
showing  that  secondary  nephrectomy  is  nearly  twice  as  fatal  as 
primary. 

As  to  the  route  of  the  operation,  there  were  three  cases  of 
abdominal  nephrectomy,  of  which  one  died.a  mortality  of  33.3 
per  cent.,  and  fourteen  of  lumbar  nephrectomy,  of  which  four 
died,  a  mortality  of  28.6  per  cent.  The  number,  especially  of 
abdominal  nephrectomies,  is,  of  course,  too  small  from  which 
to  draw  any  rigid  conclusion,  but  on  the  whole,  as  indicated  in 
the  body  of  my  paper,  lumbar  nephrectomy  is  the  more  desir- 
able operation.  The  causes  of  death  are  also  very  instructive. 
They  may  be  tabulated  as  follows  : 

Primary  hemorrhage  and  shock n 

Continuous  hemorrhage i 

Secondary  hemorrhage          .........  2 

Injury  of  other  organs 12 

Found  dead  ............  2 

Absence  of  the  other  kidney          . 1 

Peritonitis 5 

Coma 2 

Pneumonia  and  empyema 1 

Suppuration  and  exhaustion           ........  10 

Anuria 1 

Nephritis        ............  1 

Uncertain 1 

Total ,        ....     50 
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If  we  group  these  under  more  general  headings,  it  will  be 
observed  that  if  we  exclude  the  injuries  of  other  organs  (12), 
those  found  dead  (2),  the  case  of  one  kidney  (1),  and  the  uncer- 
tain case  (1),  we  have  thirty-four  cases  left,  and  of  these  primary, 
continuous,  and  secondary  hemorrhage,  combined  with  shock, 
destroyed  14;  suppuration,  including  peritonitis,  destroyed  16; 
leaving  coma,  anuria,  and  nephritis  responsible  for  only  4  deaths. 
These  figures  emphasize  what  I  have  already  stated,  that  the 
dangers  of  rupture  of  the  kidney,  above  everything  else,  are 
hemorrhage  and  sepsis.  As  already  stated,  a  more  frequent 
resort  to  primary  nephrectomy  would  have  avoided  a  number 
of  deaths  from  both  of  these  causes. 

The  duty  of  the  surgeon  then  seems  clear.  Where  the  symp- 
toms are  threatening,  especially  if  there  be  marked  evidence  of 
hemorrhage  or  probable  danger  of  sepsis,  an  exploratory  opera- 
tion should  be  done  immediately.  Whether  nephrectomy  should 
be  done  is  to  be  determined  by  the  conditions  already  stated. 
It  is  especially  to  be  noticed  that  the  great  mass  of  recoveries  in 
rupture  of  the  kidney  are  the  slighter  cases  ;  the  graver  ones  do  not 
recover  unless  an  operation  is  done.  In  any  case,  therefore,  with 
severe  or  dangerous  symptoms,  the  surgeon  should  lean  toward 
exploration,  and  in  severe  laceration  toward  early  nephrectomy. 
It  will  add  little  to  the  risk  and  will  probably  save  a  considerable 
proportion  of  lives. 

A  word  only  is  necessary  as  to  hydronephrosis  and  rupture 
of  the  ureter.  There  are  six  cases  of  pseudo-hydronephrosis 
(Table  V.),  so  called  since  it  is  outside  of  the  pelvis  of  the  kidney, 
of  which  five  recovered ;  the  single  death  being  from  inguinal 
abscess.  In  one  case  a  nephrectomy  was  done,  followed  by 
recovery.  In  the  other  five  either  aspiration  or  tapping  was 
resorted  to,  with  four  recoveries  and  one  death. 

The  cases  of  ruptured  ureter  (Table  VI.),  I  can  only  mention; 
they  are  rather  outside  of  the  subject,  though  so  closely  allied 
to  it  as  to  make  their  tabulation  pertinent.  Both  of  them,  it  will 
be  observed,  required  ultimate  nephrectomy. 

The  following  tables  of  155  cases  of  wounds  and  injuries  of 
the  kidney  were  collected  by  George  W.  Spencer,  M.D.,  As- 
sistant Demonstrator  of  Surgery,  Jefferson  Medical  College : 


Table  I. — Gunshot  Wounds  of  the  Kidney. 


•»j            Name  and 
wo'        Reference. 

Nature  of       ~  Non: 
i"ir„          Operative 
Injury.        Tr£tment- 

Operative 
Treatment. 

Result. 

Remarks. 

I    Godfrey,  Brit. 

Pistol-ball,  Morphine 

D. 

Post   Mortem  :   Bullet  hole 

Med.  Journ., 

close 

Five  days 

in  the  centre  of  kidney, 

Lond.,i884, 

i     range. 

from  peri- 

also one  in  liver;  kidney 

!  L  357- 

tonitis. 

and  intestines  inflamed. 

2    Hays,      Brit. 

Martini        Ergot, 

Recov. 

Haematuria   slight   at  first ; 

Med.  Journ., 

ball.             tannic 

9  days  after  injury  passed 

Lond.,  1886, 

acid, 

by    urethra    large    quan- 

i.i5°- 

opium. 

tities  of  blood;  16  days 
after  injury  urine  clear. 

3    Root,  Amer. 

No.  8  shot  Stimula'ts, 

.     .     .     . 

Recov. 

Haematuria;    albumen,    IO 

Lancet,    De- 

left lumbar  morph.,  er- 

per  cent. 

troit,  1887,  N. 

and  sacral    got,  gallic 

S.  xi,  366. 

regions.        acid. 

4    Keen,  Trans. 

32-calibre     .... 

Primary 

Death 

Autopsy :       Ball       passed 

Am.    Surg. 

pistol-ball. 

nephrec- 

15th day 

through    stomach,   border 

Asso.,  1887, 

tomy  by  ab- 

from gan- 

of liver,  and  left  kidney ; 

v,  193- 

dominal 

grene  of 

large   opening    in   ileum ; 

incision ; 

bowel. 

wounded  superior  mesen- 

drainage 

teric  artery  and  vein ;  1 2th 

through 

day,  no  peritonitis;    15th 

loin. 

day,  peritonitis  from  gan- 
grene of  bowel. 

5    Vander  Veer, 

32-calibre    Ergot, 

.    .    .    . 

Recov. 

Bullet    supposed    to    have 

AlbanvMed. 

pistol-ball,  anodynes. 

lodged  in  connective  tissue 

Annals,  1888, 

hot  pack. 

surrounding  kidney ;  haem- 

IX, p.  1. 

aturia  4  days. 

6    Willard, 

22  pistol-      .... 

Primary 

D. 

Autopsy  :  Renal  artery  and 

Trans.  Am. 

ball    at 

nephrec- 

Fourth 

vein  cut;    blood  in  urine 

Surg.  Asso., 

close 

tomy  ;    ab- 

day;  haem- 

and retroperitoneal  space; 

1888,      vi, 

range. 

dominal 

orrhage  ; 

ball    lodged    in    wall    of 

516. 

incision. 

peritonitis. 

aorta. 

7 

Price,     Med. 

32  pistol-      .... 

Primary 

Recov. 

Complicated    by   injury    to 

and     Surg. 

ball. 

nephrec- 

the liver  and  multiple  ab- 

Rep., Tune, 

tomy. 

scesses  in  liver. 

1888. 

8    Mayo,  North- 

Rifle-ball,    .... 

Abdom- 

Recov. 

Complicated    by  two    per- 

western 

distance 

inal  sec. ; 

forations      of      intestines, 

Lancet.  St. 

1  foot. 

wound 

wound  of  omentum,  and 

Paul.  1895, 

packed 

perforation      of      pleural 

i  xv,  51. 

for  10  days 

cavity ;  blood  in  urine  and 

and  drain- 

abdominal cavity;  ragged 

ed  through 

hole  through  upper  half  of 

kidney and 

left  kidney;    bullet  found 

lumbar  in- 

in muscles  of  back. 

cision. 

9 

Dalton,      St. 

Gunshot     Expectant 

Recov. 

Shock,  pain;  pulse  135  to 

Louis  Cour. 

wound 

140;  respiration  30  to  50; 

of       Med., 

of  right 

haematuria  3  days;   jaun- 

Aug., 1890, 

kidney, 

dice,  pneumonia,  extrava- 

80. 

liver, 

and lung 

at  20 

yards. 

sation  of  blood  into  pleural 
cavity ;  no  resonance  over 
liver;  ro  evidence  of  ab- 
dominal haemorrhage  or  in- 
testinal perforation ;  high- 

est temperature  103°  F. 

10 

Dalton,      St 

Gunshot     Expectant. 

Recov. 

Vomited,    but     no    blood; 

Louis  Cour.  of 

wound 

pulse  100 ;  respiration  23 ; 

Med.,  Aug., 

of  right 

haematuria;    highest   tem- 

1890,80. 

kidney 

perature  1020  F. ;  no  res- 

317 
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No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

and  liver 

onance  over  liver;  no  evi- 

at 4  feet. 

dence  of  abdominal  haem- 
orrhage or  intestinal  per- 
foration. 

II 

Tiffany,  Med. 

Small 

Lumbar 

Recov. 

Spleen   and   kidney  both 

News,  Nov. 

calibre 

wound 

perforated ;    spleen  tissue 

17, 1894,  P- 

rifle- 

first  en- 

ligated  over    free   border 

546. 

ball,  20 
feet. 

larged 
and  then 
laparot- 
omy. 

and  kidney  tamponned  to 
arrest  haemorrhage  from 
both ;  bullet  not  found. 

12 

Seefisch, 
Centralbl.f. 

Revolver. 

Expectant. 

Recov. 

Hematuria ;     lumbar    dul- 

ness ;    1 2th   day  pus    by 

Chir.,  1896, 

urine  and  fever;  no  result- 

p. 138. 

ing  fistula. 

*3 

Parkes,  Trans. 

Intestinal 

D. 

Death     from    haemorrhage 

Am.    Surg. 

perforation 

24  hours; 

from  kidney,   which    did 

Asso.,1888, 

closed ; 

haemor- 

not bleed  at  time  of  oper- 

vi, 527- 

kidney  not 
touched. 

rhage. 

ation  ;  intestinal  wound  in 
good  condition. 

14 

Weir,  Trans. 
Am.    Surg. 
Asso.,1888, 
vi,  529- 

Abdomen 
opened, 
then  closed 
as  haemor- 
rhage was 

not  into 

abdominal 

cavity. 

D. 
From 
haemor- 
rhage 
of  over 
a  quart. 

15 

Richardson 

32-calibre 

Abdom- 

D. 

Pain,  vomiting,  hematuria; 

(private 

revolver 

inalsection 

44  hours 

belly  evidently  penetrated ; 

letter). 

in    con- 

14 hours 

after  oper- 

right    kidney    perforated 

tact  with 

after 

ation  ; 

from  hilum  to  convex  bor- 

body. 

wounding; 
immediate 
nephrec- 
tomy. 

acute  ne- 
phritis of 
other  kid- 
ney ;  only 

|xxv 
urine  after 
operation ; 
no  perito- 
nitis. 

der,  cutting  the  renal  vein ; 
haemorrhage  behind  pan- 
el eas  and  in  transverse 
meso-colon ;  liver  perfor- 
ated; no  other  visceral 
wound. 

16 

Richardson 

32-calibre 

.... 

Abdom- 

Recov. 

Haematuria,   pain,   restless- 

(private 

pistol-ball. 

inal  sec- 

ness, rigid  abdomen ;  free 

letter). 

- 

tion  ;  cap- 
sule of  kid- 
neyopened 
by  longi- 
tudinal and 
transverse 
incisions ; 
both  ends 
renal 
wound 
packed 
with  gauze 
for  6  days. 

peritoneal  haemorrhage ; 
liver  perforated ;  kidney 
perforated  from  near  pelvis 
up  and  outward. 

318 


Table  I. — Gunshot  Wounds  of  the  Kidney. — Concluded. 


j-            Name  and 
Reference. 

Nature  of       <*£&* 
Injury.        Tr£atment. 

Operative 
Treatment. 

Result. 

Remarks. 

17    Von  Bruns, 

Secondary 

Death. 

I  Isematuria,  urinary  fistula ; 

in  Wagner, 

lumbar 

other    kidney   filled    with 

Nieren 

nephrec- 

abscesses. 

Chir.,  p.  83. 

tomy;  re- 
section 
1 2th  rib. 

18    Tiffany  (pri- 

Gunshot        .... 

Immedia't 

D. 

Peritonitis ;       extravasation 

vate  letter). 

from  in 
front. 

laparoto'y, 
also  lum- 
bar incis- 
ion ;  liver 
and  kidney 
tamponned 

eight  days. 

of  urine. 

19  i  Tiffany  (pri- 

Pistol-sho!    .... 

Laparoto'y 

D. 

Peritonitis. 

vate  letter). 

from  in 

spleen  and 

48  hours. 

front. 

kidney 
wounded ; 
spleen  su- 
tured, kid- 
ney tam- 
ponned. 

Table  II. — Punctured  Wounds  of  Kidney 


I 

Hamilton, 

Stabbed 

Nephrec- 

Recov. 

Reference  and  details  not 

quoted    by 

by  knife ; 

tomy 

given. 

Willard, 

kidney 

(Lumbar 

Trans.  Am. 

exposed. 

incision). 

Surg.Asso., 

- 

1888,      VI, 

517- 

2 

Villenure, 
Bull.         et 
Mem.  Soc. 
de  Chir.  de 
Paris,  1890, 
N.   S.  xvi, 
811. 

By  knife 

J 

Incised 

abscess ; 
secondary 
nephrec- 
tomy. 

Recor. 

Perinephric  abscess  formed. 

3 

Cheever, 

By  a  pair 

Gallic 

Nephrec- 

Recov. 

Pain  in  neck  of  bladdc r  and 

Report, 

of  shears. 

acid, 

tomy   on 

head  of  penis ;  haematuria ; 

Boston  City 

ergot, 

ilthday, 

lacerated  wound   in   kid- 

Hospital, 

morphine. 

lumbar 

ney  ;    anaemic     infarction 

1894.  Fifth 

incision. 

2^  x  2    centimetres,  also 

Series,  Vol. 
in. 

small  infarctions. 

4 

Cartwright, 

Stab- 

Bird-dung 

Ligature 

Recov. 

Kidney  protruded  through 

Lancet, 

wound 

and  sa- 

applied 

In  2  wks. 

loin   wound   and   was    in 

London, 

in  a 

liva. 

and  kid- 

state of  putrefaction  when 

1 880, 1, 

China- 

ney re- 

seen  by   author;    patient 

403. 

man. 

moved. 

smoked      2     pipefuls     of 
opium   during    operation 
then  walked  away  and  re- 
turned in  2  weeks  well. 
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Table  II. — Punctured  Wounds  of  Kidney. — Concluded. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks, 

S 

Roberts,  J. 

Stabbed 

Explora- 

D. 

Autopsy  :  Abscesses  of  liver 

B.,   Verbal 

with 

tory  in- 

After    a 

and  abdominal  sepsis ;  no 

communica- 

carving- 

cision  ; 

month. 

urine  escaped  from  wound ; 

tion. 

knife. 

drainage 
with  large 
tube  seven 

inches 

long. 

urine  in  bladder  was  not 
bloody. 

6 

Sebileau,  Jl. 

Stab- 

Ice  on 

D. 

Pain    at    seat    of    wound; 

de  Med.de 

wound  ; 

belly ; 

Two  days 

prostration ;  urine  normal ; 

Bordeaux, 

knife. 

drained. 

after  ac- 

lower and  outer  portion  of 

1881-1882, 

cident  ; 

left  kidney  lacerated. 

xi,  17. 

coma  from 
suppres- 
sion of 
urine. 

7 

Gage  (Wag- 

Fell    on 

.    .    •    . 

Primnry 

Recov. 

Hsematuria ;  tumor ;  kidney 

ner,  Nieren 

scissors. 

lumbar 

cut  into  hilum  :    wound  of 

Chir.,       p. 

nephrec- 

large renal  artery. 

83)- 

tomy. 

8 

Chambrelent, 

Fell  on  a 

Ergotin ; 

Recov. 

Profuse    haemorrhage   from 

Gaz.-Hebd., 

pointed 

rest. 

In  2  wks. 

wound;  hematuria  at  line 

Bordeaux, 

stick. 

of  injury;    urine   became 

1881,  726. 

clear  day  after  accident ; 
remained  clear  4  days, 
then  bloody  and  contained 
clots. 

Table  III. — Rupture  of  Kidney. 


I 

Isham,    Chi- 

Fell four 

Aspirated 

D. 

No  desire  to   urinate;  dul- 

cago  Med. 

feet, 

3  iv  blood 

Four  days 

ness  over  left  renal  region ; 

Joum.  and 

striking 

and  clots. 

after  in- 

urine, smoky-brown  color 

Exam., 

left  side 

jury  ;  peri- 

a few  hours  after  injury, 

1882,  XLV, 

across 

tonitis. 

soon  cleared  and  remained 

364. 

wooden 
horse. 

so. 
Autopsy :     Intestines     dis- 
tended with  gas;    perito- 
nitis ;    ^  vi_x  of  purulent 
fluid   behind  peritoneum, 
in   this    fluid   was   found 
remnants        of        kidney 
smashed  in  three  parts. 

2 

Hamel,  Brit- 

Woman 

D. 

Found    alone   and    uncon- 

ish      Med. 

supposed 

Speedily ; 

scious  ;  had  suffered  from 

Journ., 

to     have 

haemor- 

lead-poisoning. 

1893,  I,  p. 

been  vic- 

rhage and 

Autopsy :   All  organs  nor- 

357- 

tim  of  an 
assault. 

shock. 

mal  except  left  kidney, 
which  was  lacerated  nearly 
an  inch  in  length  through 
capsule  into  kidney  sub- 
stance ;  blood  in  surround- 
ing tissue. 

3 

Hearn.W.J., 

Fell 

Rest;  ice- 

.    .    .    . 

Recov. 

Hsematuria  for  4  days ;  in- 

Verbal com- 

across 

bag      to 

In  2  wks. 

tense      pain     over     renal 

munication. 

iron  bar 
striking 
side. 

side  ; 
opium. 

region. 

320 


Table  III. — Rupture  of  Kidney. — Continued. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

4 

Newman, 
Surg.   Dis- 

Fell    36 
feet, 

Medicinal. 

Death  5th 
day ; 

Complicated  by  dislocation 
of  right  hip  ;  no  blood  in 

eases  of  the 

struck 

perito- 

urine a  few  hours  after  in- 

Kidney, p. 

first  on 

nitis. 

jury  ;  six  hours  afterwards 

88. 

feet  then 
on  but- 
tock. 

he  passed  by  urethra  a  clot 
supposed   to    have    come 
from  ureter;  dull  pain  in 
renal  region. 
Autopsy:    Transverse   rup- 
ture. 

5 

Macewen, 

Not 

•    •    • 

Lumbar 

Death  8 

Hematuria  at  intervals  for 

Case       24, 

given. 

nephrec- 

hours 

1  month  after  injury ;  In- 

Newman, 

tomy  4th 

after 

sensible  and  almost  in  ar- 

Surg.     Dis- 

week. 

opera- 

ticulo mortis  when  opera- 

eases of  the 

tion; 

tion  done. 

Kidney,  p. 

shock. 

345- 

6 

Briddon,  An- 

Slipped 

.    •    .    . 

Lumbar 

Recov. 

Through  the  incision  large 

nals      of 

on  ice; 

incision; 

After  47 

amounts      of      extremely 

Surgery, 

struck 

disin- 

days. 

fetid     bloody    urine     es- 

1894, XIX, 

side  on 

fected 

caped  ;    through    incision 

643- 

log. 

with  per- 
oxide hy- 
drogen ; 
irrigated. 

only  a  small  portion  of 
kidney  could  be  detected ; 
the  rest  was  broken  down , 
hanging  in  shreddy  masses 
and  not  removed. 

7 

Briddon,  AN- 

Knocked 

Rest ;  ice 

•    • 

Recov. 

Blood  in  urine  a  few  min- 

NALS      OF 

down 

to  loin ; 

After  25 

utes    after  injury,   which 

Surgery, 

and  run 

irrigated 

days. 

continued  at  intervals  for 

1894,  XIX, 

over  by 

bladder. 

a  few  hours,  then  ceased ; 

p.  644. 

two- 
wheeled 
wagon. 

bladder  irrigated  later, 
urine  clear. 

8 

Johnson, 

Patient 

Death, 

No  serious  external  injuries. 

Montreal 

found 

shock, 

Autopsy  :  Kidney  ruptured. 

Med.  Journ., 

dead. 

and 

1893-1894, 

haemor- 

xii, 624. 

rhage  ; 
found 

dead. 

9 

Johnson, 

Beam  fell 

Death, 

Dulness      extended     from 

Montreal 

across 

shock, 

right  flank  to  umbilicus  ; 

Med.  Journ., 

loin. 

and 

urine  contained  blood. 

1893-1894, 

haemor- 

Autopsy:    Injured    kidney 

XII,  624. 

rhage; 
other 
kidney 
absent. 

large;  the  other  kidney 
not  present,  though  its  ure- 
ter  could  be  traced  a  little 
ways  from  the  bladder. 

IO 

Briddon,  An- 

Fell    16 

Lumbar 

Recov. 

Blood  in  urine  soon  after 

nals      of 

feet  from 

incision  ; 

In  29  dys. 

accident;    tumor    in    left 

Surgery, 

scaffold, 

blood- 

loin  and  hypochondrium ; 

1894,  XIX, 

striking 

clots  and 

through  the  incision  a  rent 

p.  641. 

on  hands 
and  left 
side. 

sero-pus 
escaped ; 
irrigated 
with  10 
per  cent, 
creoline 
solution. 

in  kidney  could  be  seen. 
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Table  III. — Rupture  of  Kidney.  —  Continued. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

II 

Briddon,  An- 

Fell into 

Explora- 

Recov. 

Worked  for  2  weeks  after 

nals      of 

a  sewer 

tory  lum- 

In 59  dys. 

accident;    at    times    had 

Surgery 

alight- 

bar inci- 

pain over  right  kidney  and 

1894,  XIX, 

ing    on 

sion. 

urine    was     dark-red     in 

p.  642. 

right 
side. 

color ;  through  the  incision 
a  deep  rent,  1%  inches  in 
length  could  be  seen  on 
posterior  surface  of  kid- 
ney ;  clear  urine  escaped 
through  the  incision. 

12 

Chuckerbiuty, 

Fell  over 

Turpen- 

Incision 

Recov. 

Blood  in  urine  1  hour  after 

Annals   of 

the  lower 

tine  and 

into  tu- 

accident, remained  so  for 

Universal 

piece  of 

buchu. 

mor;  § 

10    days;    tumor   formed 

Medical 

door- 

viii   of 

over  left  loin. 

Sciences, 

frame  ; 

blood- 

1889,  Vol. 

injured 

clots  re- 

I", P-55- 

left  loin. 

moved 
by    fin- 
gers ; 
inigated 
with  bi- 
chloride ; 
drained. 

13 

West,  Lancet, 
1883,1,424. 

Primary 
aspiration, 
later  ne- 
phrec- 
tomy. 

Recov. 

Suppuration  ensued  before 
aspiration ;  kidney  large, 
full  of  suppurating  cysts. 

14 

Campbell, 

Blow  from 

Opium, 

.    . 

D. 

Passed    large   quantities  of 

Edinburgh, 

breaking 

fomenta- 

Sixth day ; 

blood  by  urethra  day  fol- 

Med. Journ., 

of  a  tight 

tions, 

coma. 

lowing  accident. 

1890-1891, 

rope. 

leeches. 

Autopsy :    Kidney    had    a 

xxxvi,  735- 

deep  gash  ;  moderate  lac- 

737- 

eration  of  liver. 

15 

Campbell, 

Struck  in 

Opium. 

D. 

Walked    100   yards;    pure 

Ed  nburgh, 

the  side 

Fifth  day ; 

blood  drawn  from  bladder 

Med.  Journ., 

by        a 

haemor- 

soon after  accident. 

1890-1891, 

large 

rhage. 

Autopsy  could  not  be  ob- 

xxxvi, 735- 

beam. 

tained. 

737- 

16 

Mynter,  An- 

Caught 

.    .    .    . 

Incision 

Recov. 

Through  the  incision  could 

nals      of 

obliquely 

in  groin  ; 

be  seen  a   badly  mashed 

Surgery, 

between 

removed 

portion  of  the  kidney. 

1 89 I,  XIV, 

bumpers 

coagu- 

120. 

while 

coupling 

cars. 

lated 
blood; 
disin- 
fected ; 
packed 
with 

iodoform 
gauze. 

17 

Tuffier,  Bull. 

et  Mem.  Soc. 

de  Chir.  de 

Paris,  1894, 

N.  S.,  xx, 

Fell  from 
scaffold. 

Lumbar 
incision ; 
sutured 
wound  in 
kidney. 

Recov. 

Perinephric  hsemorrhage. 

289. 
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Table  III. — Rupture  of  Kidney. — Continued. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

18 

Fenger, 

Fell    five 

Lumbar 

D. 

Autopsy :     Abscess   of    re- 

Journ.    of 

feet. 

drainage 

3   weeks 

maining    kidney   and    of 

the       Am. 

and  later 

after  ne- 

liver which  communicated 

Med.  Asso., 

nephrec- 

phrec- 

through an  opening  in  the 

Chicago, 

tomy. 

tomy ; 

diaphragm  with  an  empy- 

1889,   XII, 

pneu- 

ema discharging  through 

901. 

monia. 

lung. 

19 

Power.  Trans 

Fell     26 

D. 

Autopsy  :  Kidney  lacerated 

of  the  Path. 

feet. 

1 8th  day; 

from   hilum   for  an    inch 

Soc,  Lon- 

fractured 

and   a   half  into    cortex; 

don,  1889- 

skull. 

fractured  skull  and  ribs; 

1890,    XLI, 

blood  in  urine  for  3  days 

p.  161. 

after  accident. 

20 

Gay,      Re- 

Fell strik- 

D. 

Blood  in  urine  soon  after 

port,   City 

ing  left 

2  months 

accident. 

Hosp.,  Bos- 

loin on 

after  in- 

Autopsy:    Lower    part    of 

ton,    1889. 

a  water- 

jury;  ex- 

left  kidney   disappeared; 

4th  S,  218. 

pail. 

haus- 
tion ; 
perito- 
nitis. 

author  says  if  kidney  had 
been  taken  out  the  result 
would  have  been  different. 

21 

McBumey, 

Fell  from 

.    • 

Abscess 

Under 

Highly  stinking  ammoniacal 

Times  and 

window 

opened 

treatment. 

pus  escaped  from  1st  inci- 

Reg., Phil- 

40 feet. 

and 

sion  ;  through  the  2d  in- 

adelphia, 

drained; 

cision  a  cleft  in  the  kidney 

1889,  Vol. 

later  ex- 

could be  felt  which  was 

xx,  p.  772 

ploratory 

incisions 

and  drain- 

covered with  granulations ; 
patient  just  operated  on, 
was  still  in  bed. 

22 

Reeves,  Lan- 

Fell from 

Turpen- 

age. 

D. 

Twenty  ounces  pure  blood 

cet,     1884, 

cart. 

tine;  sub- 

I month 

by  urethra  10  days  after 

11,  588. 

cutaneous 
injections 
of  sclero- 
tinic  acid. 

after 
injury.  . 

injury ;     blood    in    urine 
until  death. 
Autopsy  :  Kidney  substance 
formed   a   broken    down 
pulp ;  false  aneurism  of  a 
branch  of  renal  artery. 

23 

Spence,Med. 

Struck  on 

Ice-bag 

D. 

Large   quantities    of  blood 

Times  and 

right 

to  loin ; 

47th  day; 

in    urine   next   day   after 

Gaz.,  Lon- 

side, 

iron. 

exhaus- 

injury. 

don,  18S5, 

knocked 

tion. 

Autopsy :      Rupture      was 

i>9- 

down  a 
cutting 
16  feet 
deep. 
Run  over 

found  in  the  medullary 
substance  at  upper  part 
of  right  kidney. 

24 

Campbell. 

Stimu- 

Supra- 

D. 

Autopsy  :  Left  kidney  com- 

Liverpool 

by  a 

lants, 

pubic 

24  hours 

pletely  divided ;  abdomen 

Med.  Chir. 

fire-en- 

restora- 

cystotomy, 

after 

full  of  blood. 

Journ., 

gine. 

tives,         the  diag- 

injury ; 

1887,  VII, 

nosis 

haemor- 

225. 

being 
rupture 
of  blad- 

rhage. 

der. 
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Table  III. — Rupture  of  Kidney. — Continued. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

25 

Preston, 

Fell  from 

Morphine, 

Recov. 

Pain    over    right    kidney; 

Maryland 

ladder. 

rest. 

vomiting ;        collapse; 

Med.  Journ  , 

passed  16  ounces  of  bloody 

Bait.,  1887- 

• 

urine  next  day  after  in- 

1888, XVIII, 

jury  ;  3d  day  urine  clear. 

26 

Stoker,  Dub- 

Crushed 

Opium, 

Death 

Walked    after   injury;    no 

lin  Journ. 

between 

calomel, 

4th  day; 

blood  in  urine;  jaundice. 

of  the  Med. 

buffers 

rest. 

haemor- 

Autopsy :   Liver  lacerated ; 

Sci., 

of    two 

rhage 

right  kidney  torn. 

1880,       3d 

railway 

and 

S.,LXIX,  61. 

wagons. 

shock. 

27 

Randon, 

Fell  into 

Lumbar 

Death 

Complicated  by  acute  cys- 

Med. Chir. 

a    base- 

nephrec- 

14th day; 

titis,  for  which  later  cystot- 

Trans., 

ment  8 

tomy, 

Suppura- 

omy was  performed. 

1882- 1 883, 

feet. 

17th  day. 

tion  ; 

Autopsy :    Complete    rupt- 

N.S.I, 137. 

pyelitis. 

ure;  suppurative  pyelitis 
of  other  kidney. 

28 

Bennett, 

Fell  short 

Restora- 

Death 

Complicated  by  fractures  of 

Dublin 

distance 

tives, 

11  wks. 

radius,  humerus,  and  index 

Journ.  of 

from 

warmth. 

after 

finger;  large  quantities  of 

Med.   Sci., 

ladder. 

accident ; 

blood  in  urine. 

l88o,  LXX, 

perito- 

Autopsy:    Peritonitis ;    ab- 

164. 

nitis; 
both  kid- 
neys in- 
jured. 

scess  of  both  kidneys ; 
cicatrix  in  left  kidney; 
evidence  of  traumatism  in 
right  kidney. 

29 

Davy,     Cin- 

Fell into 

Dover's 

.... 

Recov. 

Several  hours  after  accident 

cinnati  Lan- 

cellar. 

powder, 

passed  3  pints  of  bloody 

cet    Clinic, 

wet  cups, 

urine,  probably  one-third 

1879, N.  S. 

quinine. 

blood ;  no  blood  in  urine 

III,  409. 

after  second  day. 

3° 

Judkins,  Cin- 

Fell two 

Warm  ap- 

. 

Death 

Shortly   after   accident    no 

cinnati  Lan- 

feet from 

plications, 

40  hours 

urine  or  blood  in  bladder; 

cet   Clinic, 

a  plank 

opiates. 

after 

walked  2  miles. 

1879,  N.S. 

while 

accident; 

Autopsy :      Right     kidney 

Ill,  409. 

pushing 
a  wheel- 
barrow, 
struck 
right 
side. 

haemor- 
rhage. 

damaged  beyond  recogni- 
tion ;  extensive  haemor- 
rhage. 

31 

Anders, 

Fell  from 

Ice-bag 

Death 

Blood     in    urine ;     ceased 

quoted     in 

2d  story 

to  abdo- 

48    days 

shortly  after  accident. 

Brit.  Med. 

of  house, 

men  and 

after 

Autopsy :    Large   clot   size 

Journ., 

feet  first, 

lumbar 

accident; 

child's  head  in  abdominal 

1879,      II, 

then  fell 

region, 

haemor- 

cavity;     kidney    in    two 

618. 

on  side. 

moiphine. 

rhage. 

halves  found  embedded  in 
the  clot ;  ureter,  artery, 
and  vein  ruptured ;  no 
other  organ  injured. 

32 

Charteris, 

Fell 

Ice,  effer- 

Death 

No  blood   in  urine ;  ureter 

Lancet, 

against 

vescing 

30  days 

impel  vious;          vomiting 

1880, 

corner 

draughts. 

after 

prominent  symptom. 

1,  1890. 

of  table 
striking 
right 
side. 

morphine. 

injury ; 

exhaus- 
tion from 
vomiting. 

Autopsy :  Right  kidney 
ruptured  completely;  no 
rupture  of  peritoneum ; 
perinephric  absces ;  ^  xvl 
pus. 
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No. 


53 


34 


Name  and  Nature  of       rv,  ....i...       Operative         r>„„u 

Reference.  Injury.        ^SS.     TrSumeat.        ReSult- 


Remarks. 


Dunlap,  Lan-  Thrown 
cet,  1880,  1.  against 
91.  iron 

railing. 


Dunlap,  Lan-    Kick 
cet,     1880,       side. 
1,91. 


Restora- 
tives. 


35    Cuskery, 

Maryland 
Med. 
Joum., 
1880,     VII, 
318. 
Cuskery, 
Maryland 
Med. 
Journ., 
1880,    VII, 
3I9- 


3« 


57 


Stimu- 
lants, 
rest. 


Rest. 


Conolly, 
Maryland 
Med. 
Journ., 
1880,     VII, 
3I9- 


Fell    into 
cellar, 
13  feet. 


Fell  35  ft. 

together 

with 
beams  and 

planks. 


Kicked  by  Symptom- 
mule  over      atic. 
left  kid- 
ney. 


38  Dumarest,         Fell  36  ft. 
Lyon  Med.,      striking 
1880,  side. 

XXXV, 

565-7- 

39  Burrow,  Med. 

Press     and 
Circular, 
London, 
1890,  N.S., 
1     L.  572. 

40  Lupton,  Lan- 
cet.    1882, 


11,566. 


Fell  down 
stairs, 
struck 
side 
against 
pail. 

Wheel  of 
lumber 
wagon 
passed 
over 
pelvis 
and  ab- 
domen. 


Ergotin, 
opium, 
quinine, 

morphine. 

Ice, 

quinine, 
brandy. 


Incision  ; 
^  iv  pus 
escaped. 


Hot  appli- 
cations, 
ice     by 
mouth, 
brandy. 


D. 
Shock, 
haemor- 
rhage ; 
found 
dead. 

D. 
60   hours 
after  in- 
jury; 
haemor- 
rhage 
and  peri- 
tonitis. 
Recov. 


Recov. 
68  days. 


D. 
2  yrs.  and 
4    mos. 
after  in- 
jury; 
perine- 
phric 
abscess. 
Death 
20  days 
after  ac- 
cident. 


No  blood  in  bladder;  was 
seen  intoxicated  six  hours 
before  he  was  found. 

Autopsy :  Kidney  very 
much  lacerated  through- 
out its  entire  extent. 

Walked  one  mile  after  in- 
jury. 

Autopsy  :  Acute  peritonitis ; 
left  kidney  torn  almost 
completely  through  at 
hilum ;  blood  in  peritoneal 
cavity. 

Pain  over  kidney;  blood 
immediately  after  injury ; 
urine  clear  in  3  days ;  com- 
plicated by  fracture  of  last 
two  ribs  right  side;  dis- 
location of  right  ciavicle. 

No  urine  passed  for  the  first 
28  hours ;  at  expiration  of 
this  time  only  %  pint  of 
clear  urine  was  found  in 
bladder;  from  this  time 
until  the  68th  day  blood 
was  seen  in  urine. 

Blood  disappeared  entirely 
on  10th  day. 

Autopsy  :  Left  kidney  atro- 
phied ;  right  kidney  hyper- 
trophied;  perinephric  ab- 
scess of  left  kidney,  which 
had  perforated  colon. 

Post  Mortem  :  Right  kidney 
swollen  and  contained  pus. 


Recov. 


D. 
3  days 
after 
injury. 


Blood  appeared  in  urine  8 
days  after  injur}- ;  remained 
7  days. 


No  desire  to  urinate ;  cath- 
eter would  not  pass  (ob- 
structed) scrotal  swelling; 
(no  urine  by  aspiration) ; 
no  coma,  no  peritonitis. 

Autopsy :  Separation  of 
pubic  bones  at  symphysis ; 
no  urine  in  abdominal 
cavity;  fundus  of  blad- 
der destroyed ;  prostate 
cushed;  right  kidney 
deeply  bruised ;  capsule 
crushed  and  lacerated. 
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No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

41 

Weir,     New 

Fell  6  or 

Medicinal. 

Perine- 

Death 

Post  Mortem  :  Kidneys  de- 

York Med. 

8     feet, 

phric 

24  hours 

stroyed;  urine  discharged 

Journ., 

striking 

abscess, 

after 

daily,     5     50-60;    acute 

1887,  XLV, 

right 

operated 

opera- 

suppurating interstitial  ne- 

3H. 

side  on 
iron  bar. 

on  3  yrs. 

after  in- 
jury; also 
renal  fis- 
tula ;  large 
amount  of 
pus. 

tion  for 
renal 
fistula ; 
vomit- 
ing and 
almost 
complete 
suppres- 
sion    of 
urine. 

phritis  of  left  kidney. 

42 

Hamilton, 

Kicked  in 

Iron. 

Recov. 

Three  ounces  almost  pure 

Brit     Med. 

loin   by 

gallic 

blood  drawn  from  bladder 

Journ., 

horse. 

acid, 

at  time  of  accident  gradu- 

1890,      11, 

opium. 

ally  became  less ;  went  to 

629. 

work  in  16  days. 

43 

Mudd,  Trans. 

Carriage- 

Nephrot- 

Recov. 

Kidney  lacerated ;  numerous 

Am.    Surg. 

wheel 

omy  26th 

hemorrhagic  infarctions. 

Asso.,  1888, 

passed 

day;  lum 

vi,  517. 

over  ab- 
domen. 

bar  ne- 
phrectomy 
51st  day. 

44 

Keen,       not 
published. 

Fell  over 
a  cellar 
door, 
struck 
loin. 

Rest       4 

days. 

Recov. 

Blood  in  urine  2  days. 

45 

Dunlap,  Lan- 

Struck in 

Restora- 

Death 

Autopsy  :  Left  kidney  badly 

cet,     1880, 

side   by 

tives  for 

2      hours 

lacerated;  haemorrhage  in 

1,91. 

sack   of 
flour. 

shock. 

after  ac- 
cident ; 
shock, 
haemor- 
rhage. 
Recov. 

peritoneal  cavity. 

46 

Frazt-r,  Med. 

Squeezed 

Opium, 

Complicated    by   laceration 

Press     and 

between 

fomenta- 

after    22 

of  the  left  lobe  of  liver ; 

Circular, 

tire  and 

tions. 

days. 

peritonitis  and  jaundice  2 

London, 

driving 

days  after  injury;   haema- 

1878,  N.S. 

chain  of 

turia  for  5  days. 

xxvi,  200. 

a     mill- 
wheel. 

47 

Eastman,  St. 

Fell  from 

Opium, 

D. 

Walked  one-half  mile  after 

Louis  Cour. 

horse. 

ice, 

Peritonitis, 

injury;  haematuria  off  and 

of       Med., 

brandy. 

uraemia. 

on  until  death. 

1880,      IV, 

22  days 

Autopsy:    Peritonitis;    left 

237- 

after  ac- 
cident. 

kidney  badly  lacerated. 

48 

Roberts,  Lan- 

Fell while 

Medicinal. 

D. 

Complicated  by  fracture  of 

cet.  1884,1, 

intoxi- 

8th day. 

skull ;  urine  bloody  at  time 

698. 

cated 
from  the 
7  th  story 
ofhouse. 

of  injury ;  clear  3d  day. 
Autopsy:  Right  kidney  lac- 
erated in  two  places  trans- 
versely. 
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Table  III. — Rupture  of  Kidney. — Continued. 


No. 

Name  and 
Reference. 

%.*                      f                  Noil-                   r\ 

N  ature  of       Onprati ve        Operative 
In^"      ;  T^tmem.  ;  Treatment. 

Result. 

Remarks. 

■ 
49    Campbell, 

Leaped       Ice. 

Recov. 

Suffered   with    albumen   in 

Brit.   Med. 

over 

urine  following  a  fever  be- 

Joum., 

hedge, 

fore  accident;    haematuria 

1884,         I, 

landing 

at  time  of  accident;  well 

225. 

on     his 
feet  at  a 
lower 
level 
than  ex- 
pected, 

on  tenth  day. 

then  fell 

on    left 

side. 

5° 

Keen,  unpub- 

Fell            Rest, 

.... 

Recov. 

Haematuria  for  5  days ;  com- 

lished. 

through       opium, 
elevator 

in  2  wks. 

plicated  by  fracture  of  os 
calcis  and  nocturnal  epi- 

shaft 

lepsy. 

from  3d 

floor. 

51 

Weir,     New 

Death. 

Abdominal  cavity  contained 

York  Med. 

inal  ne- 

9      hours 

over  a  pint  of  blood ;  after 

Journ., 

phrec- 

after 

kidney  was  taken  out  it  was 

March    30, 

tomy; 

opera- 

found that  bleeding  con- 

1889. 

splenec- 
tomy. 

tion. 

tinued  from  the  spleen, 
which  also  was  deeply  lac- 
erated ;  kidney  dislocated 
downward  was  held  only 
by  its  artery;  veins  were 
lacerated ;  spleen  removed. 

52 

Grawitz, 

Fell  6  ft 

D. 

Haematuria ;    right   kidney, 

Arch.  klin. 

on  edge 

24  hours. 

artery,  and  vein  torn;  great 

Chir., 

of  chest. 

quantity  of  blood  in  peri- 

XXXVIII, 

toneum. 

421. 

53    Grawitz, 

Fell  while  Rest, 

Recov. 

Great    pain;     retention    of 

Arch.  klin. 

running.      ice, 

urine  4  days,  then  immense 

Chir. , 

opium. 

quantity   of  bloody  urine 

XXXVIII, 

voided ;       haematuria      5 

421. 

weeks. 

54  J  Obalinski, 

Fell  from 

Lumbar 

Recov. 

Shock ;  intermittent  haema- 

Sammlung 

horse. 

nephrec- 

turia;   on  9th  day  tumor 

klin.  Vort  , 

tomy 

in  hypochondrium ;  kidney 

N.  F..  No. 

32d  day 

torn  in  two. 

16,  March, 

after  in- 

1891. 

jury. 

55    Kehr,    Deut. 

Fell  from     .... 

Immediate 

Recov. 

Haematuria,     great     shock, 

Zeit.  Chir., 

ladder 

abdom- 

dulness, and  tumor  of  en- 

1894, 

on  iron 

inal  ne- 

tire left   belly ;     ruptured 

XXXIX, 

beam 

phrec- 

pelvis of  kidney. 

402. 

and then 
to  cellar. 

tomy. 

56 

Arx   (quoted 

Fell      on     .... 

Lumbar 

Death 

Haematuria   10  days ;    15th 

by  Kehr). 

corner 

nephrec- 

24 hours 

day     secondary     haemor- 

of stone 

tomy 

after 

rhage. 

from 

15th  day. 

operation ; 

height. 

secondary 

haemor- 

rhage. 
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No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

57 

Sonnenburg 

Nephrec- 

Death. 

Unilateral  haemorrhage  from 

(quoted  by 

tomy. 

Anuria ; 

ruptured  kidney;  remain- 

Kehr). 

both  kid- 
neys rup- 
tured. 

ing  kidney  also  ruptured. 

58 

Lorge,    Cen- 
tralbl.  Chir., 
1892,  p.  86. 

Crush. 

Lumbar 
nephrec- 
tomy 
3d  day. 

Lumbar 

Recov. 

Severe  haematuria. 

59 

Studsgaard, 

Run  over 

ii 

Hematuria;  kidney  crushed. 

Wagner, 

nephrec- 

Nieren 

tomy. 

Chir.,  p.  77. 

60 

Wagner, 
Deut.  Zeit. 
Chir.,  1892. 
xxxiv,  no. 

Run  over. 

Medicinal. 

11 

Haemorrhage  in  lumbar 
region ;  pneumonia. 

61 

Wagner, 
Deut.  Zeit. 
Chir.,  1892, 
xxxiv,  no. 

Run  over. 

tt 

11 

Hsematuria  4  days. 

62 

Wagner, 
Deut.  Zeit. 
Chir.,  1892, 
xxxiv,  no. 

Fall  from 
2d  story. 

<< 

11 

Marked  hematuria. 

63 

Wagner, 
Deut.  Zeit. 
Chir.,  1892, 
xxxiv,  no. 

Fell      10 
feet. 

<( 

«< 

Hsematuria. 

64 

Wagner, 
Deut.  Zeit. 
Chir.,  1892, 
xxxiv,  no. 

Fell  from 
roof. 

<< 

.... 

<< 

Haematuria  6  days. 

65 

Wagner, 
Deut.  Zeit. 
Chir.,  1892. 
xxxiv,  no. 

Fell  from 
wagon. 

u 

<< 

Haematuria. 

66 

Wagner, 
Deut.  Zeit. 
Chir.,  1892, 
xxxiv,  no. 

Caught 
between 
railway 
buffers. 

11 

«< 

Haemato-thorax,pneumonia, 
haematuria. 

67 

Wagner, 
Deut.  Zeit. 
Chir.,  1882, 
xxxiv,  no. 

Fell  two 
stories. 

<( 

<« 

Haematuria. 

68 

Wagner, 
Deut.  Zeit. 
Chir.,  1892, 
xxxiv,  no. 

Run  over. 

(< 

Death. 
10  hours; 
shock  and 
haemor- 
rhage. 

Great  shock ;  few  drops  of 
bloody  urine ;  blood  in 
peritoneum. 

69 

Wagner, 

Fell  two 

<< 

.    .    .    . 

Death. 

Fractured  skull ;  meningitis ; 

Deut.  Zeit. 

stories. 

7th  day ; 

peritonitis ;    rupture    liver 

Chir.,  1892, 

from  frac- 

and kidney ;   necrosis  kid- 

xxxiv, no. 

tured 
skull,  etc. 

ney;  no  haematuria;  ves- 
sels thrombosed. 
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Name  and 
Reference. 


Wagner, 
Deut.  Zeit. 
Chir.,  I" 


Nature  of 
Injury. 


Non- 
Operative 
Treatment. 


Run  over. 


2, 


xxxiv,  no. 
Neuber  Doge 

(quoted  by 

Wagner). 
Demme 

(quoted  by 

Wagner). 
Leith,  Edin-    Tree    fell 

burgh  Med.       on  him. 

Journ.,Oct.,i 

•895.358.  ! 

Kosinski.  J.,    Fell 


Medicinal 


Operative 
Treatment. 


Nephrec- 
tomy. 

Nephrec- 
tomy. 


Centralbl. 

Chir.,  1892, 

127. 
Hochenegg, 
Wiener  klin 
Woch.,1891, 

61. 


feet. 


Fell 
feet. 


Bobroff,  Cen-  Contusion 
tralbl.  Chir.,  of  right 
1892,  722.         side. 


Englisch. 
Wien.  Med. 
Presse,i878, 
558. 
Englisch, 
Wien.  Med. 
Presse,  1878, 
597- 


Englisch, 
Wien.  Med. 
Presse,  1878, 
598. 

Kade,St. 
Peters  Med. 
Woch., 
i88i,vi,5i. 

Grawitz, 

Arch,      fiir 

klin.  Chir., 

1888, 420.    1     region. 
Grawitz,  1  Fall  from 

Arch,      fur  j     horse. 

klin.  Chir.,  ■ 

1888,420.  ! 

Grawitz,  !  Fall  from 

Arch,      fur |    building 
klin.  Chir. 
1 888,  420. 


Contusion  Medicinal, 
of  kidney 
from  kick  1 
of  horse.  \ 
Contusion;  Ice, 
of  kidney      calcium 
between    phosphate 
wagon 
and  bank 
of  earth    | 
Fall  from  Calcium 
horse ;     phosphate 
contusion 
right  kid- 
ney. 

Squeeze  of'  .... 
the  right 
side  in  a 
boy  aged 
16  years.: 
Horse-  .... 

kick   in 
renal 


Lumbar 
nephrec- 
tomy in 

7th  week 

Abdom- 
inal ne 
phrec- 
tomy. 
14th  day 

Lumbar 
nephrec 
tomy 
13th  day 


Result. 


Death. 
Coma. 


Death. 
Recov. 
D. 

Recov. 


D. 


Recov. 


Death. 


Recov. 


Remarks. 


Haematuria ;  rupture  of  liver 
and  kidney  and  necrosis  of 
latter;  multiple  fracture  of 
ribs ;  blood  in  peritoneum. 

Ruptured  kidney ;  suppura- 
tion;  cystotomy. 

Perinephric  abscess;  injury 
of  lung. 

Other  injuries;  kidney  rup- 
tured. 


Walked  to  his  home; 
haematuria  7  weeks;  12th 
rib  resected ;  kidney  in  3 
pieces. 

Haematuria ;  retroperitoneal 
haemorrhage  from  nipple 
line  to  ilium;  fever;  chills; 
kidney  ruptured. 

Hematuria ;  renal  tumor ; 
pelvis  of  kidney  ruptured. 


Nephritis ;  microscopic 

haematuria ;    kidney    con- 
tused. 

Haematuria ;  tumor  from 
ribs  to  ilium;  fracture  of 
loth  and  nth  ribs. 


Haematuria. 


Contusion  and  displacement 
of  the  kidney. 


Haematuria    and     pain     in 
renal  region. 


Haematuria;    great  pain  in 
renal  region. 


Haematuria;    pain  in  renal 
region. 
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No. 


84 


85 


86 


S7 


Name  and 
Reference. 


Grawitz, 

ArchJ      fur 

klin.  Chir., 

1888,420. 
Tuffier     and 

Levi.  Ann. 

des  Malad. 

des      Org. 

Genito- 

Urin.,1895, 

No.  3. 

Tuffier  and 
Levi,  Ann. 
des  Malad. 
des  Org. 
Genito- 
Urin.,  1895, 
No.  3. 

Tuffier,  Bull. 
et  Mem. 
Soc.  de 
Chir., 
Paris,  XX, 
317- 


Nature  of 
Injury. 


Fall  from 
building, 

Contusion, 


Contusion, 


Non- 
Operative 
Treatment. 


90 


91 


Tuffier,  Bull. 

et       M6m. 

Soc.         de 

Chir, 

Paris,    XX, 

320. 
Tuffier,  Bull. 

et       Mem. 

Soc.         de 

Chir., 

Paris,    XX, 

320. 
Tuffier,  Bull. 

et       M6m. 

Soc.        de 

Chir., 

Paris,    XX, 

321. 
Tuffier,  Bull. 

et        Mem. 

Soc.         de 

Chir., 

Paris,    xx, 

322. 


Struck  by 
terra- 
cotta 
pipe 
falling 
seven 
stories. 


Caught 
between 
horse 
and 
wagon. 

Kicked 
by 
horse. 


Caught 
between 
two 
wagons. 


Fell  three 
stories. 


Expect- 
ant. 


Expect- 
ant. 


Expect- 
ant. 


Expect- 
ant. 


Operative 
Treatment. 


Lumbar 
incision; 
suture  of 
renal 
wound  ; 
drain- 
age; re- 
section ; 
trans- 
verse 
process- 
es lum- 
bar ver- 
tebrae. 


Result. 


Death 
same 
day. 

Recov. 


Recov. 


Recov. 


Recov. 


Recov. 


Recov. 


Remarks. 


Complete  tear  right  kidney. 


Swelling  of  right  renal  re- 
gion ;  haematuria  5  to  6  dys.; 
sudden  discharge  through 
bladder  of  bloody  urine, 
with  diminution  of  lumbar 
swelling  on  nth  and  I2th 
day,  with  bloody  urine 
for  8  to  14  days. 

Swelling  of  right  renal  re- 
gion ;  haematuria  5  to  6  dys. ; 
sudden  discharge  through 
bladder  of  bloody  urine, 
with  diminution  of  lumbar 
swelling  on  Iith  and  12th 
day,  with  bloody  urine 
for  8  to  14  days. 

Enormous  lumbar  swelling ; 
kidney  ruptured;  fracture; 
first  and  second  lumbar 
transverse  processes. 


Fracture      of      nth      rib 
haematuria  4  days. 


Haematuria  2  days. 


Fracture  of  ilfh  and  12th 
ribs  ;  haematuria  1 1  days  ; 
recurrence  for  3  days. 


Haematuria  I  day. 
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No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

92 

Peyrant, 

Fell    sev- 

Lumbar 

Recov. 

Slight  hsematuria;      partial 

Bull.         et 

eral 

nephrec- 

recovery after  5  or  6  wks. ; 

Mem.   Soc. 

feet. 

tomy 

then    lumbar  tumor  from 

de      Chir , 

63d  day. 

6th  rib  to  ileum. 

Paris,  xxv, 

289. 

93 

Girard-Mar- 

Knocked 

Lumbar 

Recov. 

Temporary  hsematuria ;  ex- 

chant, Bull. 

down 

nephrec- 

travasation   to   penis  and 

et       Mem. 

by 

tomy 

testicle ;    lumbar    tumor ; 

Soc.         de 

wagon. 

5th  day. 

kidney  torn  in  two. 

Chir., 

Paris,    xx, 

292. 

94 

Jackel, 

Deut.  mili- 
tar       Zeit., 
1890,  Heft 
11,  714. 

Severe 
blow  in 
left    re- 
nal   re- 
gion; 
rupture 
of    kid- 
ney. 

Recov. 

Hematuria. 

95 

Schroeder, 

Fall      on 

Incision; 

Recov. 

Hematuria ;  lumbar  swell- 

Munch. 

back. 

drain- 

ing ;     fever ;       delirium  ; 

Med. 

age. 

upper  third  of  kidney  al- 

Woch., 

most  wholly  torn  loose. 

1895,     No. 

32- 

96 

Marshall, 
Med.  Chir. 
Trs.,  1883, 
LXVI,  3II. 

Wheel  of 
cart 
passed 
over  ab- 
domen. 

Puncture. 

Recov. 

Nine  months  after  injury 
^  xli  of  yellow-brown 
fluid  evacuated ;  temper- 
ature before  aspiration 
103. 2°  F. ;  after  aspira- 
tion normal ;  no  hematu- 

97 

Ryan,     Aus- 

Thrown 

Aspira- 

Recov. 

ria. 
Haematuria  2  days ;  lumbar 

tralian 

from 

tion  ;  lat- 

tumor aspirated  f  ^  clxx  ; 

Med. 

horse ; 

er  inci- 

straw-colored fluid ;  from 

Journ., 

fell     on 

sion  into 

later   incision   f  Sj    cc.  es- 

i889,N. S., 

right 

tumor ; 

caped. 

xi,  371. 

side. 

drained. 

98 

Sebileau, 

Wheel  of 

.... 

Amputa- 

D. 

Blood  in  urine  2  hours  after 

Journ.      de 

a       re- 

tion   of 

10  hours. 

accident. 

Med.,  Bor- 

finery. 

thigh. 

Autopsy  :  Perinephric  haem- 

deaux, 

orrhage  ;       right    kidney 

1881-82, 

lacerated     near     pelvis ; 

XI,  18. 

condition  of  thigh  re- 
quired amputation. 

99 

Sebileau, 
Journ.     de 
Med.,  Bor- 
deaux, 
1881-82, 
XI,  18. 

Fall. 

Rest. 

Recov. 

Large  amount  of  blood  in 
urine  for  five  days  after 
accident,  then  became 
clear  and  remained  so ; 
fracture  of  right  leg. 

100 

ierez,   Lee- 

Run over 

Antipy- 

.    .    •    • 

Recov. 

A    pint    of    bloody   urine 

ward 

by  cart. 

rine,  er- 

drawn 24  hours  after  ac- 

Islands 

got, 

cident. 

Med. 

digita- 

Journ., 

lis,    po- 

1891, 168. 

tassium, 
bro- 
mide. 
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No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

IOI 

Morris,  Clin. 

Omnibus 

Opium  ; 

D. 

Urine  contained  large  quan- 

Journ., 

passed 

brandy. 

13    hours 

tities  of  blood. 

London, 

over 

after  in- 

Autopsy:   8,  9,  II,  12  ribs 

1894,       IV, 

abdo- 

jury; 

fractured ;  right  lung  pene- 

219. 

men. 

haemor- 
rhage 
and 

compli- 
cations. 

trated  by  two  ribs;  peri- 
toneal    cavity    contained 
5  xii    blood,    came   from 
ruptured    mesenteric    ar- 
tery ;    right    pleura    con- 
tained   *§vm  blood;    left 
pleura      contained      ^  >v 
blood ;     both  suprarenals 
crushed  ;  upper  part  right 
kidney  torn  across  in  ob- 
lique direction,  both  kid- 
neys surrounded  by  large 
blood     clot;     liver     and 
spleen  torn. 

1 02 

Morris,  Clin. 

Fall  from 

.    .    .    . 

Incision 

Recov. 

No  blood  in  urine ;  passed 

Journ., 

a     van, 

into 

Urinary 

blood  by  rectum  for  few 

London, 

wheel 

tumor ; 

fistula  7 

days  after  injury ;   tumor 

1894,       IV, 

struck 

drainage 

years. 

developed  on  right  side  of 

220. 

him    in 

right 

side. 

(twice); 
3d  inci- 
sion; 
kidney 
could 
not     be 
recog- 
nized. 

abdomen  twice ;    incision 
into  first  tumor  2  months 
after    injury    (urine    and 
blood) ;       also     detected 
rent  in  pelvis  of  kidney; 
2  years  and  10  mos.  after 
injury  for  cure  of  the  sinus 
commenced     a    nephrec- 
tomy; but  the  kidney  could 
not  be  recognized. 

I03 

Morris,  Clin. 

Probably 

Secondary 

Small  amount  of  blood  in 

Journ., 

received 

lumbar 

urine  at  beginning  of  his 

London, 

an  injury 

nephrec- 

Recov. 

illness ;    laceration   about 

1894,       IV, 

while  in- 

tomy ; 

size  of  a  5-shilling  piece 

221. 

toxicated. 

3^-4 
lbs.     of 
blood ; 
clots  re- 
moved. 

on  front  aspect  of  lower 
half  of  kidney,  from  ante- 
rior margin  nearly  to  the 
posterior,  and  from  lower 
edge  of  hilum   nearly  to 
lower  extremity. 

I04 

Pean,      Bro- 
deur  These 

Contusion 
right 

.... 

Secondary 
lumbar 

Perinephric  abscess. 

de  Paris,  p. 

kidney. 

punc- 

Death. 

231. 

ture. 

I05 

Boiffin,  Gaz. 

Fell  from 

Leeches, 

Large  amount  of  blood  and 

Med.       de 

wagon, 

mustard, 

clots  in  urine ;    nephritic 

Nantes,  11- 

struck 

ice, 

Recov. 

colic;    urine    clear    after 

12,      1892- 

right 

mor- 

in 8  days. 

third  day. 

94,  62. 

flank. 

phine. 

106 

Guilletjourn. 

Fell  from 

Leeches, 

Recov. 

Shock;    hematuria   for   18 

de       Med. 

ladder  2 

mustard, 

in  3  wks. 

days ;  renal  colic. 

de  POuest, 

metres, 

tonics, 

1882,    XVI, 

struck 

rest. 

231. 

on  head 
and   left 
side. 
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Table   III. — Rupture  of  Kidney. — Continued. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

107 

Poireault,  De 

Fell  from 

- 
Ergotine, 

Late 

Intense   haematuria ;     large 

la     Contu- 

scaffold, 

quinine, 

death ; 

clots    formed    in    bladder 

sion  du  Rein, 

struck 

opium, 

pyone- 

were    broken     up     with 

These    de 

right 

mor- 

phrosis. 

sound ;  after  a  time  blood 

Paris,  1882, 

side. 

phine. 

disappeared    from    urine; 

45- 

reappeared    on    the    23d 
day ;    septic  symptoms  on 
the  50th    day  after   acci- 
dent. 
Autopsy  :  Right  kidney  in- 
flamed ;  left  kidney  puru- 
lent. 

108 

Poireault,  De 

Fall. 

Rest, 

Recov. 

Immediate          haematuria ; 

la     Contu- 

milk, 

in  2  days. 

urine  normal  in  2  days. 

sion  du  Rein, 

diet. 

These    de 

Paris,  1882, 

42. 

109 

Poireault,  De 
la     Contu- 
sion du  Rein, 
These    de 
Paris,  1882, 
39- 

Blow. 

Death  14 
days 
after  in- 
jury; 
perito- 
nitis. 

Urine  very  bloody  for  3 
days;  by  loth  day  clear; 
on  10th  day  had  severe 
pains  and  chills  followed 
by  vomiting. 

Autopsy:  Peritonitis;  right 
kidney  lacerated  trans- 
versely into  two  portions 
widely  separated. 

I IO 

Gargam,  A., 
De  la  Con- 

Fall upon 
pavement. 

Recov. 

Immediate  haematuria  7 
days  after  accident  began 

3  months. 

tusion      du 

to  decrease. 

Rein,  These 

de       Paris, 

1881,  p.  52. 

III 

Gargam,  A., 

Struck  by 

Opium, 

Death 

Great  abdominal  pain ;  frac- 

De la  Con- 

falling 

atropine, 

2  days 

ture  of  pelvis  and  bones 

tusion      du 

boiler. 

rest. 

after 

of  hand ;  day  after  acci- 

Rein,These 

accident ; 

dent       retention,       when 

de      Paris, 

shock ; 

drawn,    urine     contained 

i88i,p.  55. 

haemor- 
rhage; 
other 
injuries. 

blood. 
Autopsy :  Right  kidney  in 
a  mass  of  clotted  blood ; 
fissure    2    millimetres    in 
length;    left  kidney  in  a 
bloody  infiltration. 

112 

Gargam,  A., 

Fell, 

Aspirated. 

D. 

Internal    haemorrhage    fol- 

De la  Con- 

striking 

48  hours 

lowed     by    symptoms    of 

tusion      du 

anterior 

after 

peritonitis 

Rein, These 

abdominal 

accident ; 

Autopsy :    Large    cyst    on 

de      Paris, 

wall. 

haemor- 

anterior surface  of  kidney, 

1 881,  p.  89. 

rhage 
and 
perito- 
nitis. 

containing  large  amount 
of  blood  clots;  laceration 
of  interior  of  kidney 
which  communicated  with 
cyst. 
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Table  III. — Rupture  of  Kidney.  —  Concluded. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

"3 

Ripole,  Rev. 

Blow  in 

Rest, 

Recov. 

Abundant  hsematuria  imme- 

Med.      de 

left  flank 

ice, 

In  4  wks. 

diately;    left    testicle   re- 

Toulouse, 

while 

lemon 

tracted  ;  4  days  after  injury 

1885,  XIX, 

boxing. 

juice. 

large  mass  appeared  in  left 

449. 

lumbar  region,  extended 
to  base  of  thorax ;  sup- 
pression of  urine ;  5th  day 
tumor  disappeared,  urine 
became  clear  and  abun- 
dant. 

114 

Havoge, 

Crushed 

D. 

Autopsy  :  Complete  rupture 

Progres 

by  wagon 

In  9  hrs. ; 

kidney;       laceration      of 

Med.,  1881, 

against 

shock ; 

spleen. 

IX,  44. 

lamp-post. 

haemor- 
rhage. 

"5 

Gaudin, 

Jumped 

Instant 

Fractured  skull ;  laceration 

Marselle 

out  of 

death ; 

of    kidney,    spleen,    and 

Med.,  1886, 

window. 

fracture 

liver. 

XXIII,  681. 

of  skull. 

116 

Blum, 

Fell  from 

Lumbar 

Recov. 

Haematuria  at  time  of  in- 

Arch. Gen., 

omnibus, 

nephrec- 

6   weeks 

jury  ;    kidney  surrounded 

1894,      11, 

struck 

tomy  on 

after 

by  blood  clots  ;  tissue  torn. 

467. 

shoulder 
and  left 
lumbar 
region. 

2d  day ; 

took  it  out 

in  pieces; 

packed. 

injury. 

117 

Seefisch, 

Run  over 

Expect- 

Recov. 

Lumbar    dulness ;     hema- 

Centralbl. f. 

by  wagon. 

ant. 

turia  ;  collapse ;  peritonitis 

Chir.,  1896, 

which,  on  6th  day,  sub- 

P- 139- 

sided. 

118 

Tiffany 

Fell  50 

Lumbar 

Recov. 

Large    fluctuating     lumbar 

(private 

feet. 

incision ; 

swelling ;    ribs  fractured  ; 

letter). 

packing. 

kidney  ruptured  from  cor- 
tex into  pelvis. 

Table  IV. — Rupture  of  the  Kidney  ;  Partial  Nephrectomy. 


Keetley, 
Lancet, 
1890,        1, 
134. 


Crush  by 
wagon - 
wheel. 


Incision ; 
blood  clot 
scooped 
out; 
lower  end 
of  kidney 
separated 
and  re- 
moved ; 
one  ves- 
sel com- 
pressed 
with  for- 
ceps and 
one  with 
sponge 


Recov. 


9th,  loth,  and  nth  ribs 
broken ;  blood  in  urine  6 
hours  after  accident;  re- 
current haemorrhage  in 
loin. 
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Table  IV. — Rupture  of  the  Kidnev  ;    Partial  Nephrectomy. 

Concluded. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment. 

Operative 
Treatment. 

Result. 

Remarks. 

2 

Bardenheuer, 
Arch.  klin. 
Chir.,  1 89 1, 
XLii,  371. 

Blow  from 
water- 
pipe. 

pressure ; 

forceps 

removed 

at  end  of 

operation  ; 

sponge  at 

end    of 
12  hours. 
Resection 
one-third 
of  kidney. 

Recov. 

Blood    and    pus   in   urine ; 
piece  lay  20  centimetres 
from  rest  of  kidney. 

Table  V. — Traumatic  Hydronephrosis. 


I 

Croft,      Brit. 

Fell 

Medicinal. 

Aspirated 

Recov. 

No    fluid   found   after   the 

Med. 

across  a 

44  days 

eighth  tapping;  blood  in 

Tourn., 

com- 

after in- 

urine for  five   days  after 

1881,1, 

pan- 

jury; 

accident. 

123. 

ion's 

back, 

while 

trying 

to  jump 

over 

him. 

I  79. 
"  urine- 
colored 
fluid;" 
tapped 
8  times, 
remov- 
ing V/t. 
gallons. 

2 

May,       Brit. 
Med. 
Journ., 
1883,  I, 
108. 

Kicked 
in     the 
side  by 
an  offi- 
cer. 

Tapped. 

Recov. 

Tapped  once,  3  vii  were 
drawn  off 

3 

Fenger,  Nor- 
diskt  Med. 
Arkiv, 
Band  v, 
No.          12 
(quoted  by 
Staples, 
Journ.      of 
the        Am. 
Med.      As- 
soc,    Chi- 
cago, 1884, 
ii»  393)- 

Tapped. 

Death 
from  in- 
guinal 
abscess. 

Post  Mortem :  Only  one 
calyx  was  distended, 
whose  orifice  was  ob- 
structed by  a  valve-like 
growth. 

4 

Godlee, 

Knocked 

Abdomi- 

Recov. 

Cyst  was  removed  through 

Trans,  of 

down 

nal    in- 

the abdominal  opening. 

the  Clinical 

by        a 

cision  ; 

Society, 

van ; 

3  43 

Vol.  xx. 

horse 

and 

wheel 

pressed 

against 

right 

side. 

turbid 
fluid  es- 
caped ; 
drain- 
age- 
tube. 
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Table  V. — Traumatic  Hydronephrosis. — Concluded. 


No. 

Name  and 
Reference. 

Nature  of 
Injury. 

Non- 
Operative 
Treatment 

Operative 
Treatment. 

Result. 

Remarks. 

5 

Postemski, 

Run  over. 

Nephrec- 
tomy. 

Bull.  Acad. 
Med., 

hydronephrosis. 

Roma, 

1892-93, 

6 

xix, 423. 
Richardson, 

While 

Tapped 

Recov. 

Pain;    vomiting;      bloody 

Bost.  Med. 

lifting 

twice; 

stool;  haematuria;  leuco- 

and     Surg. 

a  barrel 

*Zh 

cytosis  ;  tumor  from  brim 

Journ.,July 
4,  1895. 

felt 
some- 
thing 
give 
way. 

5  weeks 
after  in- 
jury sac 
opened 
and 

drained 
through 
liver ; 
small 
fistula 
result- 
ed. 

>. 

of  pelvis  to  kidney. 

Table  VI. — Rupture  of  Ureter. 


Barker,  Lan- 
cet, 1885, 
1.95- 


Godlee, 
Trans,      of 
the  Clinical 
Soc,      xx, 
219. 


Run  over. 


Run  over 
by  cab. 


Repeated 
aspiration 
nephrec- 
tomy after 
6  (?)  wks. 
19  days  af- 
ter injury, 
aspirated 
550  c.c. 
turbid, 
slightly  al- 
kaline ur- 
ine; small 
amount  of 
pus;  I  mo. 
after  in- 
jury incis- 
ed tumor, 
1214  c.c. 
of  urine 
and  pus ; 
3  months 
and  5  days 
after  in- 
jury ne- 
phrec- 
tomy. 


Recov. 


Recovery 
4  mos. 
after  in- 
jury. 


Kidney  healthy;  ureter 
ruptured ;  retroperitoneal 
pseudo-hydronephrosis. 


Urine  constantly  normal ; 
no  hsematuria  at  any  time ; 
pain  and  tenderness  in 
left  lumbar  and  inguinal 
region ;  tumor  developed 
in  left  lumbar  region. 
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DISCUSSION  ON  TRAUMATIC   LESIONS   OF  THE 
KIDNEY. 


By  T.  A.  McGRAW,  M.D., 

DETROIT. 


It  is  difficult  in  the  ten  minutes  allowed  to  me  to  state  even  briefly 
the  principles  which  should,  in  my  judgment,  govern  the  surgeon  in 
his  treatment  of  an  injured  kidney.  The  fact  that  such  injuries  are 
in  the  vast  majority  of  cases  complicated  with  lesions  of  other  organs 
adds  to  the  perplexity  felt  when  one  undertakes  to  formulate  general 
rules.  The  dangers  arising  from  an  injury  of  the  kidney  are  due,  in 
the  first  place,  to  hemorrhage;  second,  to  sepsis  from  extravasation 
of  urine ;  third,  to  shock ;  fourth,  to  suppression  of  urine  ;  and,  fifth, 
to  retention  of  urine  from  the  coagulation  of  blood  in  the  ureters  and 
bladder.  The  dangers  from  peritonitis  arise  from  complications  with 
wounds  affecting  the  peritoneal  cavity  or  its  contents.  Treatment, 
other  than  operative,  of  any  of  these  conditions  must  be  largely  ex- 
pectant. Rest,  and  opiates  to  relieve  pain,  and  the  application  of 
ice-bags  to  the  lumbar  regions,  or,  in  some  cases,  hot  poultices,  com- 
prise about  all  of  our  therapeutic  resources  when  we  do  not  operate. 
The  first  question,  then,  to  be  considered  is,  What  class  of  cases  admit 
of  an  expectant  line  of  treatment  ? 

In  my  experience  this  class  of  cases  is  very  small  and  is  limited  to 
contusions  caused  by  direct,  limited,  and  not  very  severe  violence. 
The  kidneys  are  so  deeply  seated  and  are  so  well  protected  by  the 
surrounding  structures  as,  for  the  most  part,  to  escape  all  ill  effects 
from  force  moderately  applied.  It  occasionally  happens,  however, 
that  a  kick  or  a  fall,  or  the  impact  of  a  thrown  stone  or  other  similar 
injuries  may  cause  a  contusion  of  the  kidney  of  a  not  very  serious 
degree. 

There  will  follow  these  a  certain  amount  of  hemorrhage  and  some 
local  soreness.     Blood  will  escape  with  the  urine.     There  will  be 
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little  shock  or  subsequent  fever.  Absolute  rest,  the  application  of 
ice,  and  the  free  ingestion  of  diluent  drinks  will  often  suffice  in  the 
treatment  of  these  cases. 

When,  however,  the  kidney,  as  is  usually  the  case,  is  injured  by  a 
penetrating  wound  or  has  its  substance  broken  by  a  crushing  force, 
which  breaks  the  ribs  and  injures  the  spine  and  abdomen,  we  meet 
with  conditions  of  the  gravest  prognosis,  which  demand  prompt  sur- 
gical interference.  The  hemorrhage  in  such  cases  is  often  very  great 
and  the  bladder  becomes  filled  with  blood,  which  obstructs  the 
urethra  and  prevents  urination.  Sometimes  the  ureters  themselves 
become  blocked,  and  the  blood  may  then  escape  into  the  cellular 
tissue  surrounding  the  kidney  or  into  the  peritoneal  cavity.  If  the 
patient  escapes  death  from  hemorrhage  he  then  runs  the  risk  of  a  fatal 
sepsis  from  extravasations  of  urine,  or  possibly  of  a  suppression  of 
urine.  It  becomes  important  to  meet  the  indications  not  only 
promptly  but  efficiently.  Given  a  case  of  injury  marked  by  great 
shock,  profuse  hemorrhage  from  the  kidneys,  and  disturbed  urina- 
tion, there  is  only  one  way  in  which  the  surgeon  may  make  out  an 
accurate  diagnosis  of  the  extent  of  the  lesions,  and  that  is  by  an 
exploratory  operation.  When  planning  his  incisions  he  should  re- 
member that  the  peritoneum  is  frequently  ruptured  by  the  violence, 
and  that  other  organs  as  well  as  the  kidneys  are  liable  to  be  crushed 
or  penetrated.  When  there  is  great  hemorrhage  into  the  peritoneal 
cavity  the  peritoneum  becomes  darkened  by  the  extravasated  blood, 
and  when  exposed  looks  black  or  brown.  If  then  the  incision  is 
carried  sufficiently  far  forward  to  expose  that  membrane,  a  rough 
diagnosis  may  be  made  out  by  its  appearance.  Konig's  incision,  or 
a  T-shaped  incision,  of  which  the  one  arm  extends  from  the  end  of 
the  eleventh  rib  to  the  crest  of  the  ileum  and  the  other  at  right 
angles  to  it,  will  open  up  a  wide  field  of  view.  Without  opening  the 
peritoneum  the  surgeon  may  inspect  it  on  either  side  of  the  colon,  and 
he  may,  by  the  proper  use  of  large  retractors,  pull  the  structures  in 
front  of  the  kidney  toward  the  other  side  of  the  body  and  thus  expose 
that  organ.  If  the  hemorrhage  proceeds  from  the  large  bloodvessels 
which  enter  or  leave  the  kidney,  the  hemorrhage  could  be  controlled 
by  the  use  of  clamping  forceps  and  the  kidney  then  cut  away.  If, 
however,  the  large  bloodvessels  were  uninjured,  but  the  substance 
of  the  kidney  broken  and  bleeding,  the  exposure  of  the  organ  would 
enable   the  surgeon  to  remove  the  blood-clots  and  apply  pressure. 
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It  might  be  advisable  to  split  the  kidney  on  its  convex  surface  in 
order  to  pack  in  iodoform  or  other  gauze  over  the  bleeding  points. 
If  there  were  good  reason  to  believe  that  the  peritoneum  had  been 
ruptured  and  that  its  cavity  contained  extravasated  blood,  it  should 
be  opened  and  cleansed,  for  its  contamination  with  urine  would  soon 
induce  a  fatal  sepsis. 

Whenever  there  is  extravasation  of  urine  there  should  be  prompt, 
free  incision  and  drainage.  Even  though  following  such  an  injury 
there  were  a  total  suppression  of  urine,  the  rule  to  operate  and  expose 
the  injured  organ  should  not  be  deviated  from,  for  the  relief  of  local 
irritations  given  by  the  operation  would  operate  advantageously  on 
the  function  of  the  other  kidney.  For  these  reasons,  in  my  judgment, 
severe  injuries  of  the  kidney  should  invariably  call  for  operative 
measures,  unless  indeed  the  shock  were  such  as  to  forbid  it.  Certain 
mild  cases,  however,  may  be  treated  expectantly  and  operative  inter- 
ference postponed  until  a  rise  of  temperature  or  failing  pulse  indicate 
a  beginning  sepsis.  In  judging  this  question  it  must  be  remembered 
that  an  incision  in  the  loin  which  would  permit  the  exploration  and 
drainage  of  the  kidney  has  in  itself  little  danger,  provided  that  the 
peritoneum  is  not  opened  and  that  an  injury  severe  enough  to  neces- 
sitate opening  the  peritoneal  cavity  would  almost  always  result  fatally 
if  treated  expectantly. 


DISCUSSION  ON  LACERATIONS   OF  THE   KIDNEY. 


BY  H.  H.  MUDD,  M.D., 
ST.  LOUIS. 


The  right  kidney  is  placed  three-quarters  of  an  inch  lower,  and  is 
much  more  frequently  a  movable  or  floating  kidney  than  the  left, 
hence  more  subject  to  injury.  Contusion  of  the  kidney  is  the  most 
frequent  trauma.  Slight  contusions  are  frequent  and  usually  recover 
without  serious  symptoms  developing.  Severe  haematuria  with  blood- 
clots  in  the  bladder  is  more  likely  to  follow  a  moderate  contusion 
than  it  is  to  complicate  the  extensive  laceration  of  a  severe  injury. 
Hematuria  is  likely  to  be  suddenly  arrested  if  the  laceration  is  ex- 
tensive and  the  function  of  the  kidney  is  temporarily  arrested. 

I  have  had  occasion  to  deal  with  four  cases  of  laceration  of  kidney 
in  an  operative  way : 

Case  I. — On  October  24,  1875,  William  P.,  aged  fifty-six  years, 
fell  a  distance  of  six  feet,  striking  with  his  right  lumbar  region  the 
end  of  a  beam.  The  shock  was  profound  and  continued  for  thirty- 
six  hours.  Bloody  urine  was  discharged  from  the  bladder.  There 
was  no  external  evidence  of  injury  until  seven  days  after  this  time, 
when  the  discoloration  of  the  skin  indicated  extravasated  blood.  On 
November  7th,  fourteen  days  after  the  injury,  a  tumor  was  observed 
in  the  right  loin.  It  rapidly  increased  during  the  7th.  I  saw  him 
for  the  first  time,  in  consultation,  on  the  evening  of  the  8th  of 
November.  His  pulse  was  130,  skin  cold,  eructations  constant,  and 
vomiting  frequent.  The  tumor  was  incised  and  a  bloody  fluid  dis- 
charged. The  cut  for  drainage,  I  think,  was  not  sufficiently  free. 
The  patient  died  November  14th. 

The  autopsy  revealed  a  tear  along  the  middle  portion  of  the  anterior 
surface  of  the  kidney,  which  extended  through  one-half  the  substance, 
and  there  was  a  complete  detachment  of  the  lower  third  of  the 
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kidney.     The  bloody  urine,  which  formed  the  tumor  in  the  lumbar 
region,  was  retroperitoneal. 

Case  II. — Miss  E.  S.,  aged  thirteen  years,  was  coasting  February  3, 
1893.  She  was  thrown  from  her  sled  so  that  her  right  loin  struck  a 
fence-post.  A  slight  bruise  was  evident  above  the  crest  of  the  ilium. 
Shock  was  profound.  Bloody  urine  was  passed  the  same  evening  and 
again  the  next  day.  It  was  apparently  clear  after  eighteen  hours. 
Quite  a  marked  tumor  developed  in  the  right  loin  and  extended  from 
the  crest  of  the  ilium  forward  to  the  median  line  at  the  umbilicus  and 
upward  to  the  liver.  Reaction  was  fully  established  thirty  hours 
after  injury.  Forty-eight  hours  after  injury,  when  pulse  was  140, 
temperature  1010,  an  incision  was  made  parallel  to  the  chondral 
border,  but  passing  backward  and  downward  along  the  erector  spinae 
muscles.  The  retroperitoneal  space  was  opened.  The  post-renal  fat 
appeared  to  be  normal,  but  about  the  kidney  there  was  a  large  amount 
of  coagulated  blood.  The  kidney  showed  extensive  laceration.  A 
segment  comprising  more  than  one-third  of  the  structure  was  detached 
from  the  body  of  the  organ.  The  lower  segment  had  the  blood- 
vessels and  the  ureter  attached.  The  kidney  was  removed.  The 
patient  made  a  good  recovery. 

Examination  of  the  lacerated  surface  of  the  detached  segment  of 
the  kidney  revealed  no  change.  The  margin  was  rough,  covered 
with  coagulated  blood,  and  the  edges  clear  and  well  defined.  The 
lacerated  margin  of  the  body  of  the  kidney  had  the  edges  turned  in  ; 
the  surface  coated  with  lymph  and  small  blood-clots.  The  repair  of 
the  torn  surface  had  commenced. 

Case  III. — E.  J.,  aged  fifty-three  years,  was  injured  by  a  wagon- 
wheel  passing  over  his  right  loin,  April  13,  1896.  Shock  was  pro- 
found. Passed  bloody  urine  after  injury.  Urine  apparently  normal 
after  twenty-four  hours.  I  saw  him  thirteen  days  after  injury.  Tem- 
perature 1030,  pulse  no.  There  was  a  large  fluid  collection  about 
the  right  kidney.  This  collection  occupied  right  loin,  extended  from 
the  anterior  superior  spine  of  the  ilium  to  the  median  line  and  upward 
to  the  chondral  border  at  the  tenth  rib. 

A  free  lumbar  incision  evacuated  bloody  fluid  and  clots  of  blood 
from  the  retroperitoneal  space.  The  kidney  was  lacerated  so  that 
more  than  one-third  of  the  lower  segment  was  completely  detached. 
The  kidney  was  removed  and  the  patient  recovered.  The  urine 
passed  immediately  before  patient  was  operated  upon  showed  specific 
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gravity  1018,  acid  reaction,  uric- acid  crystals,  fa  per  cent,  of  albu- 
min, but  no  casts.  Immediately  after  operation  urine;  specific 
gravity  1020,  acid  reaction  y1^  per  cent,  of  albumin,  pus-cells,  blood 
and  granular  casts.  Possibly  this  specimen  was  altered  by  fluid 
squeezed  out  of  the  injured  kidney  during  manipulation  and  before 
the  ureter  was  cut  off. 

The  microscopical  examination  of  this  kidney  is  interesting  and  is 
given  in  detail.  Sections  Nos.  I.,  II.,  and  III.  are  from  the  larger  seg- 
ment of  the  injured  kidney,  and  Sections  IV.  and  V.  are  of  the 
detached  segment. 

Section  I.,  taken  from  the  body  of  the  kidney  and  passing  from  the 
lacerated  surface  into  the  substance  of  the  cortex,  showed  on  micro- 
scopic examination  that  a  zone  about  two  mim.  in  breadth  is  trans- 
formed into  a  lumpy,  granular  mass,  both  nuclei  and  cells  being 
indistinguishable.  The  anatomical  structure  is  indicated  by  the  shape 
of  the  lumpy  structures  and  by  bands  between  them  of  more  homo- 
geneous structure,  which  stain  in  a  different  shade.  Here  and  there 
are  vacuole-like  spaces  about  the  diameter  of  a  tubercle,  containing 
a  little  granular  detritus  in  apparently  a  considerable  quantity  of 
aqueous  fluid.  Scattered  throughout  this  zone  are  small  stellate 
agminations  of  yellowish-brown  rhomboidal  crystals.  Occasionally 
may  be  found  small  collections  of  leucocytes  scattered  between  the 
lumpy  masses.  This  zone  passes  rather  sharply  into  another  much 
broader  (about  5  mim.)  in  which  the  anatomical  structure  is  much 
more  distinct,  due  to  the  stroma  being  less  destructively  affected  than 
the  parenchyma.  In  the  Malpighian  corpuscles  all  trace  of  nuclear 
staining  had  disappeared,  except  here  and  there  where  the  corpuscles 
are  invaded  by  leucocytes,  the  nuclei  of  the  latter  staining  in  the 
usual  way.  Usually  both  glomerulus  and  the  capsule  have  been  trans- 
formed into  mass  of  granular  detritus,  neither  capillaries,  epithelium, 
nor  connective  tissue  being  distinguishable.  Occasionally,  however, 
nearer  the  outer  margin  of  this  zone,  the  outlines  of  the  capillaries 
and  capsule  are  defined  in  a  granular  homogeneous  substance  without 
any  indication  of  their  original  structure.  In  a  few  of  the  latter  kind 
the  capillaries  are  filled  with  blood,  the  characteristics  of  the  blood- 
corpuscles  being  preserved,  although  the  structure  of  the  capillaries 
is  not.  Some  of  the  Malpighian  corpuscles  are  infiltrated  with  leuco- 
cytes, sometimes  few,  sometimes  many.  The  contorted  tubules  are 
represented  by  granular  bands  of  circular  or  elliptical  masses  with  or 
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without  indications  of  lumen.  No  nuclei  are  distinguishable.  In 
some  parts  the  outlines  of  the  cell  bodies  are  distinguishable,  in 
others  the  characteristic  striated  marking  of  the  cells  is  present, 
although  the  outline  of  the  bodies  cannot  be  made  out,  in  still  others 
neither  can  be  seen.  The  straight  tubules  take  up  a  darker  stain. 
Many  of  them  are  represented  by  masses  of  granular  detritus  without 
the  cells  being  distinguishable ;  in  some  there  are  no  traces  of  nuclei 
present,  in  others  there  are  numerous  fragments  of  nuclei,  in  still 
others  the  nuclei  are  preserved.  In  some  of  the  straight  tubules  the 
epithelium  is  more  or  less  well  preserved,  but  in  none  of  them  is 
it  normal,  various  degrees  of  displacement  and  commingling  always 
being  present.  The  lumen,  when  present,  is  sometimes  empty; 
usually,  however,  filled  with  a  finely  granular  substance  (albumin) ; 
sometimes  contains  loose  swollen  cells.  The  tubules  are  widely  sepa- 
rated from  each  other  by  broad  bands  of  a  more  or  less  finely  granular 
substance  which  takes  up  rather  diffusely  the  nuclear  stain  to  a  slight 
degree.  Neither  connective-tissue  fibres  nor  nuclei  are  distinguish- 
able, but  there  is  a  very  variable  number  of  leucocytes  present  in  the 
different  portions,  they  sometimes  being  present  in  considerable  quan- 
tities. The  blood- capillaries  are  usually  distinguishable;  sometimes 
the  outlines  are  indicated,  but  that  is  all.  The  walls  of  the  larger 
vessels  are  represented  by  a  nearly  homogeneous  but  concentrically 
laminated  substance  without  nuclei,  except  that  occasionally  a  leuco- 
cyte has  invaded  this  material.  In  the  lumen  is  the  granular  or 
striated  mass  (fibrin),  in  the  meshes  of  which  may  be  found  red  and 
white  blood-corpuscles  in  varying  proportions  and  degrees  of  degen- 
erations. This  zone  passes  rather  abruptly,  but  without  irregular 
contour,  into  a  third  zone  with  more  nearly  normal  characteristics. 
In  the  Malpighian  corpuscles  there  is  at  times  an  increase  in  the 
number  of  nuclei  in  both  glomeruli  and  capsular  epithelium.  The 
latter  is  often  desquamated,  and  the  cavity  of  the  capsule  usually 
contains  a  greater  or  less  amount  of  granular  detritus  or  albumin. 
The  contorted  tubules  present  various  gradations  of  degeneration ; 
many  of  them  exactly  like  those  already  described.  In  many,  how- 
ever, the  nuclei  vary,  some  being  indistinguishable ;  others,  though 
not  stained,  may  still  be  recognized  with  regular  or  distorted  shapes ; 
still  others  are  distorted  and  diffusely  stained;  some  have  normal 
characteristics.  Most  frequently  these  various  degrees  of  change 
may  be  found  in  the  same  tubule.  The  straight  tubules  which  form 
the  major  part  of  this  zone  are  more  nearly  normal.     The  shape  of 
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the  epithelium  is  usually  well  preserved.  The  nuclei  present  the 
same  variations  as  those  of  the  contorted  tubules,  but  not  to  the  same 
degree.  The  epithelial  cells  are  frequently  dislodged  and  disarranged 
in  the  tubules.  The  lumen  usually  contains  a  finely  granular  sub- 
stance, sometimes  cells  or  the  detritus  of  cells.  Occasionally  granules 
of  yellowish  pigment  may  be  found  in  the  epithelial  cells.  The 
stroma  is  approximately  normal  except  at  the  transition  from  this  to 
preceding  zone.  There  the  nuclei  of  the  connective-tissue  cells 
show  varying  degrees  of  disintegration,  and  the  connective-tissue 
fibres  are  separated  from  each  other  by  a  clear,  transparent,  homo- 
geneous or  finely  granular  substance  (lymph),  i.  e.,  there  is  inflam- 
matory oedema,  and  in  places  there  is  a  slight  infiltration  with 
leucocytes. 

At  one  extremity  of  this  section  is  a  large  vein  filled  with  an 
organizing  thrombus  in  the  stage  of  vascularization.  Adjoining  it  is 
a  large  artery,  with  small  lumen  and  greatly  thickened  intima,  the 
other  coats  being  apparently  unaffected. 

Section  No.  2,  from  the  body  of  the  kidney,  passes  from  the  lacerated 
border  into  the  medullary  substance  near  the  pelvis  and  shows:  "At 
the  ruptured  surface  there  is  a  thin  layer  (of  varying  thickness),  how- 
ever, of  dense,  laminated,  granular  material  (fibrin),  with  a  few  leuco- 
cytes. Beneath  this  there  is  in  places  a  thicker  mass  of  material 
composed  of  a  meshwork  of  granular  or  fibrous  material  containing 
vast  numbers  of  leucocytes  with  irregular  or  multiple  nuclei.  In 
places  the  meshwork  consists  of  rather  broad  bands  of  homogeneous 
substance  containing  rather  few  leucocytes.  In  other  places  the  bands 
are  thin,  the  meshes  wide  and  filled  with  blood.  This  fibrin  zone 
passes  by  a  regular  contour  (but  rather  sharply  in  many  places)  into 
the  connective  tissue  of  the  renal  pelvis,  which  is  obliquely  cut 
through  one  of  the  calices.  On  the  side  of  this  (the  calix)  next  to 
the  fibrin  zone  the  epithelium  is  totally  missing.  The  epithelium 
lining  the  rest  of  it  is  in  various  grades  of  desquamation,  and  there 
are  many  loose  epithelial  cells  free  in  the  cavity.  Next  to  the  epi- 
thelium on  the  side  toward  the  fibrin  zone  is  dense,  firm,  fibrous  con- 
nective tissue  with  few  cells,  but  as  it  approaches  the  fibrin  zone  it 
becomes  looser,  the  cells  become  more  numerous;  it  becomes  infil- 
trated with  leucocytes  with  multiple  or  irregular  nuclei,  and  it  merges 
gradually  but  rapidly  into  the  fibrin  zone.  The  rest  of  the  pelvic 
connective  tissue  is  of  looser  texture,  presenting  here  and  there  foci 
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of  infiltration  by  small  round  cells,  chiefly  mononuclear.  In  a  few 
places  the  connective-tissue  spaces  are  distended  by  blood  (hemor- 
rhage). Several  large  bloodvessels  (veins  and  arteries)  are  filled  with 
thrombi  in  stage  of  vascularization.  The  renal  substance  in  the  sec- 
tion presents  structures  closely  resembling  those  described  as  the  first 
zone  in  the  first  section,  with  some  portions  resembling  those  in  the 
second  zone." 

Section  No.  3.  In  this  the  principal  changes  are  found  in  the 
contorted  tubules.  In  the  Malpighian  corpuscles  the  epithelium 
lining  Bowman's  capsule  is  here  and  there  a  little  swollen  and  occa- 
sionally loosened  from  the  basement  membrane,  but  usually  it  is 
apparently  normal.  The  cavity  between  the  capsule  and  the  glom- 
erulus generally  contains  a  moderate  amount  of  granular  matter 
(coagulated  albumin).  The  capillary  loops  of  the  glomeruli  are  not 
infrequently  denuded  of  epithelium  at  their  periphery,  and  occasion- 
ally the  leucocytes  preponderate  over  the  erythrocytes  in  the  luminse 
of  a  few  loops. 

In  the  contorted  tubules  the  epithelium  is  in  various  stages  of 
disintegration.  The  contours  of  the  cells  are  not  distinct,  the  char- 
acteristic markings  are  lost,  the  cell  bodies  are  granular,  and  toward 
the  lumen  break  down  into  a  mass  of  granular  detritus  which  more 
or  less  completely  fills  the  lumen.  This  detritus  is  sometimes  lumpy, 
indicating  the  origin  from  individual  cells;  usually,  however,  it  is 
without  any  special  order  or  distribution.  In  some  of  the  tubules 
the  disintegration  is  less  marked,  the  contour  of  the  cells  are  less  in- 
distinct, and  they  are  simply  granular  or  vacuolated.  The  nuclei 
usually  preserve  their  normal  characteristics.  Sometimes  they  stain 
faintly,  and  sometimes  are  indistinguishable. 

In  some  of  the  straight  tubules  the  epithelium  presents  the  same 
characteristics  as  just  described ;  as  a  rule,  however,  it  preserves  its 
normal  characteristics.  Occasionally  it  contains  yellowish-brown  pig- 
ment granules.  The  lumen  is  sometimes  empty,  usually  it  contains 
granular  matter  (coagulated  albumin  or  detritus),  sometimes  a  homo- 
geneous substance  (coagulated  albumin).  The  stroma  presents  no 
distinguishable  alterations.  The  condition  is  acute  parenchymatous 
nephritis.  I  should  judge  that  about  one-third,  perhaps  a  little  more, 
of  the  kidney  is  in  this  condition. 

Section  No.  4  was  taken  from  detached  segment  of  the  kidney,  be- 
ginning at  lacerated  surface  and  passing  into  the  cortex,  and  shows : 
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"The  greater  part  of  the  section,  especially  that  of  the  cortical  por- 
tion, presents  characteristics  described  in  the  first  zone  of  Section  No. 
i.  In  some  portions  of  the  Malpighian  pyramid  the  following  char- 
acteristics are  present :  In  the  straight  tubules  the  epithelium  usually 
fills  the  entire  lumen,  sometimes,  however,  the  lumen  is  present  or 
indicated.  The  cell-bodies  have  lost  their  typical  characteristics — 
are  irregularly  rounded  in  shape,  are  sometimes  vascular  but  usually 
granular,  and  have  a  dull  yellowish-brown  color,  not  due  to  either  of 
the  stains  (hsematoxylon  and  eosin)  employed.  The  nuclei  are  of 
normal  shape,  almost  homogeneous  in  structure,  and  stain  diffusely, 
having  a  deep,  almost  black  color  (not  the  normal  blue  or  violet 
of  hsematoxylon).  In  many  of  the  cells  the  nuclei  are  not  distin- 
guishable. The  smaller  bloodvessels  are  indicated  by  structureless, 
homogeneous,  non-nucleated  walls  surrounding  a  granular  or  lumpy, 
yellowish-brown  substance  in  which  blood-corpuscles  can  no  longer  be 
distinguished.  The  stroma  throughout  large  portions  is  represented 
by  homogeneous  granular  or  fibrillary  material,  staining  with  a  light 
violet  tinge,  without  any  indications  of  connective-tissue  cells.  In 
some  places  may  be  found  a  few  elongated  or  irregular  nuclei  of 
homogeneous  structure,  which  take  up  a  diffuse  bluish-black  or  deep 
violet  stain.  The  large  vessels  present  the  characteristics  of  those  in 
the  second  zone  of  the  first  section,  or  their  walls  may  show  more  or 
less  distinctly  their  structures,  the  forms  of  the  muscle-fibres  being 
indicated  and  the  nuclei  staining  with  varying  intensity." 

Section  No.  5  was  taken  from  the  periphery  of  the  detached  seg- 
ment. Beneath  the  cortex  is  a  narrow  but  irregular  zone  extending 
across  most  of  the  base  of  the  section,  in  which,  in  the  stroma,  the 
connective-tissue  fibres  are  separated  from  each  other,  the  connective- 
tissue  spaces  being  distended  by  a  homogeneous  material  (lymph) 
assuming  a  very  faint  bluish  tinge.  The  connective-tissue  cells  are 
numerous,  of  varying  shapes,  and  finely  granular  cell-bodies,  the 
nuclei  being  vesicular,  in  some  cases  vacuolated,  and  staining  with 
varying  intensity.  In  the  straight  tubules  the  epithelium  is  sometimes 
well  preserved,  but  usually  the  cells  are  dislodged  from  the  membrana 
propria  and  are  either  absent  or  lying  loosely  and  irregularly  in  the 
lumen.  The  contorted  tubules  are  bands  and  masses  of  granular  ma- 
terial without  indication  of  their  individual  cells  or  their  characteristic 
structures,  and,  with  a  few  distorted  nuclei,  irregularly  distributed. 
The  Malpighian  corpuscles  are  masses  of  irregularly  fibrillated  mate- 
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rial  wilh  a  few  distorted  nuclei,  or  none  at  all,  there  being  little  or  no 
indication  of  their  capillary  structure. 

Next  to  this  zone  is  another  of  irregular  extent  in  which  the  nuclei 
of  the  fixed  cells  of  both  stroma  and  parenchyma  have  almost  totally 
disappeared.  The  stroma,  however,  is  densely  infiltrated  with  leuco- 
cytes, both  mono-  and  multinuclear.  There  is  also  some  invasion  of 
the  parenchyma  by  leucocytes.  This  passes  very  irregularly  into  the 
balance  of  the  section  which  presents  the  characteristics  described  in 
the  most  intensely  affected  portions  of  the  second  zone  of  the  first 
section.  The  section  extends  down  nearly  to  the  apex  of  a  Mal- 
pighian  pyramid. 

Case  IV. — J.  C,  aged  five  years,  injured  by  carriage-wheel  passing 
over  right  loin,  May  16,  1888.  Suffered  severe  contusion  with  slight 
laceration  of  kidney  complicated  by  injury  to  pelvic  expansion  of  the 
ureter.  An  incision  with  free  drainage  was  made.  An  ultimate  neph- 
rectomy became  necessary,  and  was  followed  by  recovery.  Details 
of  this  case  are  given  in  an  article  on  "Lacerations  of  the  Kidney," 
published  in  The  American  Journal  of  the  Medical  Sciences,  February, 
1889. 

Case  V. — On  January  10,  1883,  J.  C,  a  teamster,  aged  thirty  years, 
fell  on  a  pile  of  stones.  Shock  was  profound,  continued  five  days. 
There  was  no  external  wound  or  contusion.  On  January  15th  a 
fluctuating  tumor  was  observed,  extending  from  the  ilium  to  the  ribs 
in  the  right  loin.  This  was  rapidly  absorbed  and  had  nearly  disap- 
peared by  the  20th  inst.     In  May  he  was  entirely  well. 

This  is  a  case  in  which  I  believe  it  was  fair  to  assume  that  more  or 
less  extensive  laceration  of  the  kidney  occurred.  It  is  one  of  a  class 
of  cases  of  which  I  have  seen  a  number  recover  without  operative 
measures. 

The  dangerous  conditions  that  may  follow  contusions  and  lacera- 
tions of  the  kidney  are  shock,  suppression  of  urine,  nephritis  of  the 
injured  organ,  septicaemia,  cystitis,  with  extension  of  inflammation 
through  the  bladder  to  the  other  kidney.  A  destructive  unilateral 
nephritis  may  develop  in  a  contused  organ,  even  after  the  grosser 
lesion  of  the  distinct  tear  in  its  substance  has  been  repaired.  Intra- 
peritoneal hemorrhage  with  laceration  of  the  kidney  is  rare,  but  imme- 
diate operation  to  control  hemorrhage  is  demanded.  Retroperitoneal 
hemorrhages  are  self-limited — shock  and  primary  operation. 
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A  primary  operation  should  be  made  when  the  indications  for  drain- 
age become  apparent,  either  when  the  patient  has  recovered  from  the 
shock  or  later  when  sepsis  is  imminent.  A  free  incision,  the  cleansing 
of  the  retroperitoneal  space,  and  free  drainage  are  the  purposes  in 
view. 

The  secondary  operation,  nephrectomy,  should  be  made  when  it  is 
evident  that  the  inflammation  of  the  kidney  substances  is  progressive 
and  dangerous. 

A  primary  nephrectomy  is  indicated  when  the  exploratory  incision 
shows  that  the  laceration  involves  the  pelvis  and  determines  so  much 
injury  to  both  the  upper  and  lower  segment  of  the  kidney  as  to  pre- 
clude probable  restoration  of  function. 

The  condition  of  the  lacerated  structure  revealed  by  nephrectomy 
confirms  the  belief  that  a  partial  nephrectomy  for  laceration  of  the 
kidney  is  justifiable  in  certain  cases.  There  is  every  reason  to  believe 
that  the  body  of  the  kidney  may  recover  its  function  after  a  portion 
of  it  has  been  removed,  and  that  the  intercurrent  traumatic  inflamma- 
tion that  accompanies  repair  is  not  necessarily  dangerous  in  character 
or  extent. 

Dr.  William  N.  Beggs,  Pathologist  at  the  St.  Louis  Medical  College, 
now  Medical  Department  of  Washington  University,  made  the  careful 
examination  of  the  kidney  in  Case  III. 

We  may  infer  from  this  examination  that : 

ist.  That  direct  destruction  of  tissue  by  the  traumatism  forms  a 
minor  part  of  the  pathological  conditions  resulting  from  the  injury — 
extent  of  injured  margin. 

2d.  The  principal  changes  are  due  to  the  injury  to  the  blood) 
vessels,  and  are  such  as  would  be  produced  by  embolism  or  ligation — 
i.e.,  coagulative  necrosis  of  the  parts  supplied  by  the  injured  vessels; 
practically  a  white  infarct  is  produced. 

3d.  The  site  of  the  laceration  with  reference  to  the  vascular  supply 
determines  the  amount  of  kidney  tissue  so  affected. 

4th.  The  lacerated  surfaces  may  be  united  by  lymph  (and  blood, 
and  the  necrosed  portions  may  undergo  the  changes  usually  following 
simple  infarction — /'.  e.,  the  dead  tissue  be  absorbed  and  supplanted 
by  cicatricial  tissue. 

5th.  The  functional  activity  of  the  rest  of  the  kidney  is  not  neces- 
sarily destroyed,  but  may  be  restored. 

The  amount  of  inflammation  that  follows  a  contusion  of  the  kidney 
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does  not  appear  to  depend  entirely  upon  the  extent  of  the  laceration, 
for  in  Case  IV.  the  slight  laceration  had  healed,  but  the  contusion 
resulted  in  a  secondary  inflammation  that  threatened  life,  and  was 
relieved  only  by  nephrectomy.  Examination  of  the  detached  fragment 
of  the  kidney  in  Case  III.  indicates  very  clearly  that  it  was  in  a  condi- 
tion of  necrosis  and  undergoing  a  process  of  absorption.  The  larger 
segment  exhibited  a  portion  of  the  kidney  structure  in  a  condition  in 
which  functional  activity  was  still  present  and  demonstrated  reparative 
processes  compatible  with  life  and  with  the  preservation  of  one-third 
at  least  of  the  body  of  the  injured  organ.  Case  II.  confirms  this  con- 
clusion. The  clinical  symptoms  of  Case  V.,  which  recovered  without 
operation,  indicated  extensive  laceration,  and  confirms  the  belief  that 
recovery  may  take  place  in  such  injuries  with  a  restoration  of  the  func- 
tion of  the  organ. 

The  consideration  of  the  clinical  histories  of  lacerations  of  the  kid- 
ney and  of  the  microscopical  examinations  of  the  injured  organs  should 
encourage  the  surgeon  to  make  a  partial  nephrectomy. 

1  st.  Where  the  blood-supply  to  a  considerable  part  of  the  organ  is 
not  seriously  disturbed.  Injuries  to  the  periphery  of  the  organ  do  not 
disturb  the  blood-supply  to  large  areas,  and  are  more  likely  to  be  re- 
paired than  if  the  medullary  substance  is  torn. 

2d.  Where  the  pelvis  of  the  kidney  is  not  lacerated  and  only  a  seg- 
ment of  the  kidney  is  detached. 

3d.  Where  infection  is  not  present.  Early  primary  exploration, 
with  careful  drainage,  will  enable  us  to  avoid  a  total  extirpation  in  a 
larger  proportion  of  cases  than  if  delayed  until  a  septic  inflammation 
is  established.  The  preservation  of  even  a  fragment  of  so  important 
an  organ  will  justify  the  added  danger  that  will  sometimes  attend  a 
conservative  course — traumatism  plus  infection. 

Gunshot-wounds  of  substances  of  the  kidney  have  many  character- 
istics that  make  them  amenable  to  the  same  rules. 
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GENERAL  DISCUSSION. 


Dr.  Christian  Fenger,  of  Chicago. 

I  saw  a  case  last  year  in  New  York  of  rupture  of  the  kidney  in 
which  the  capsule  was  quite  free.  In  such  cases  there  is  much  diffi- 
culty in  deciding  upon  operation,  but  the  hgematuria  compels  operation. 
An  important  point  is  the  question  of  nephritis.  Oberlinski  wrote 
a  monograph,  if  such  you  may  call  it,  on  primary  extirpation  of  the 
kidney  after  traumatism,  and  at  the  time  the  question  was  a  new  one. 
The  author  had  but  three  or  four  cases,  and  Dr.  Keen  only  mentions 
five,  so  that  the  subject  had  not  advanced  very  much.  Oberlinski 
mentioned  the  case  of  a  man  who  fell  from  his  horse  and  ruptured 
the  kidney,  as  diagnosed  by  Oberlinski  when  he  reached  the  house. 
The  first  question  he  asked  himself  was  "What  shall  I  do — neph- 
rotomy or  nephrectomy?"  He  decided  to  do  the  nephrotomy.  Ober- 
linski saved  his  patient.  I  believe  that  it  is,  as  a  rule,  a  saving  of 
time  to  do  a  primary  nephrectomy  in  those  cases.  I  am  glad  that  Dr. 
Keen  leans  toward  this  view. 

Dr.  De  Forest  Willard,  of  Philadelphia. 

In  doing  the  primary  nephrectomy  for  the  gunshot  wound  in  the 
case  referred  to  by  Dr.  Keen,  I  was  guided  in  the  selection  of  the 
abdominal  route  by  several  conditions ;  the  man  had  been  shot  at 
close  range,  the  kidney  had  been  undoubtedly  wounded,  he  had 
bled  profusely,  and  the  whole  left  abdominal  region  was  occupied 
by  a  clearly  distinguishable  mass.  Under  these  circumstances,  it 
seemed  very  positive  that  the  peritoneal  cavity  had  been  reached  in 
addition  to  the  wound  of  the  kidney,  and  these  conditions  induced 
me  to  select  the  anterior  route.  The  hemorrhage,  however,  proved 
to  be  a  retro-peritoneal  one.  Before  the  operation  the  mass  was 
so  plainly  perceptible  as  to  lead  me  to  believe  that  it  was  a  large 
coagulated  mass,  and  I  expected  to  find  the  blood  in  the  peritoneal 
cavity. 

In  regard  to  kidney  function,  the  action  was  thoroughly  taken  up 
by  the  other  kidney  immediately.  The  man  lived  five  days,  and  had 
no  symptoms  of  uraemia.  He  finally  died  from  peritonitis,  due  to 
leakage  from   the  hsematoma  into  the  peritoneal  cavity.     I  should 
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probably  have  drained  the  large  hsematoma  posteriorly  had  the  man 
been  in  condition  to  have  prolonged  the  operation.  I  believe  I  might 
have  saved  him  by  second  operation. 

Dr.  Nicholas  Senn,  of  Chicago. 

I  think  one  of  the  most  important  features  of  the  paper  is  the  atten- 
tion it  gives  to  a  partial  nephrectomy.  We  all  recognize  that  the 
removal  of  the  kidney  for  trauma  is  a  very  serious  operative  inter- 
ference. We  do  not  know  exactly  whether  there  is  another  kidney  on 
the  opposite  side  or  not,  or  if  there  is,  what  is  its  condition.  I  am 
glad  that  Prof.  Keen  limits  nephrectomy  to  fulfil  life-saving  indications, 
and  I  am  very  glad  that  he  has  advanced  the  idea  of  performing  par- 
tial nephrectomy  under  certain  favorable  circumstances.  Tuffier  has 
shown  by  experiment  that  this  operation  is  a  justifiable  one,  and  is 
followed  by  a  prompt  and  active  process  of  repair.  A  certain  part  of 
the  kidney  lost  is  reproduced,  and  perhaps  I  cannot  place  this  matter 
more  forcibly  before  you  than  to  allude  to  a  recently  reported  case. 
One-half  of  a  tubercular  kidney  was  removed,  and  the  hemorrhage 
was  controlled  by  primary  surface  pressure,  after  which  a  tampon  was 
applied  over  the  bleeding  surface  and  sutured  in  place.  This  arrested 
the  hemorrhage  definitely,  and  it  is  a  method  of  hsemostasis  which 
should  receive  the  attention  of  all  members  of  the  Association.  I 
believe  that  in  cases  of  injury  of  the  kidney,  such  as  the  result  of 
gunshot  or  other  wounds,  where  the  hemorrhage  is  extra-peritoneal, 
that  the  proper  treatment  is  to  cut  down  and  arrest  the  hemorrhage. 
The  tampon  and  suture  should  be  sufficient,  and  nephrectomy  should 
be  postponed  for  indications  which  arise  later. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

I  would  like  to  refer  to  one  or  two  points,  as  I  consider  this  paper 
very  suggestive.  First,  as  to  the  question  of  diagnosis;  the  difficulty 
of  knowing  whether  or  not  the  injured  kidney  requires  attention  is  a 
matter  I  am  unable  to  cope  with.  Take  a  trolley-car  injury,  which  is 
a  new  form  of  violence  with  which  we  have  to  deal,  or  injuries  of  the 
lower  extremities,  in  most  of  which  cases  the  patient  will  be  thrown 
violently  to  the  ground  and  the  trunk  will  be  injured.  In  a  large 
number  of  such  cases  the  urine  of  the  patient  will  show  more  or  less 
blood,  either  at  the  time  or  after  standing  a  short  time.  Such  cases  are 
apt  to  get  well,  but  the  question  of  primary  diagnosis  is  a  difficult  one. 
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What  Dr.  Senn  has  said  is  very  much  to  the  point,  and  the  primary 
nephrectomy  is  an  operation  which  anyone  is  willing  to  do  if  the  exact 
indications  are  not  present.  The  kidney,  after  an  ordinary  injury  in 
its  lower  part,  can  be  gotten  at  without  difficulty;  but  supposing  that 
the  lesion  is  in  the  upper  part,  it  would  then  be  necessary  to  pull  the 
kidney  down.  Such  a  case  occurred  to  me  in  an  individual  who  had 
sustained  a  fall  and  had  broken  three  ribs.  In  that  case  it  was  no 
trouble  to  get  at  the  kidney,  which  was  found  to  be  lacerated  and 
bleeding.  The  patient  did  very  well,  but  without  the  large  effusion 
in  the  loin  I  could  have  known  nothing.  Rupture  of  the  kidney  with 
intra-peritoneal  hemorrhage  is  extremely  difficult  to  diagnosis,  and  no 
one  can  recognize  it  as  a  primary  lesion.  Nephrectomy,  as  soon  as 
one  can  make  out  anything  positive,  is  no  longer  a  primary  nephrec- 
tomy. Within  the  last  four  months  it  has  been  my  fortune  to  do  this 
operation  for  tuberculosis,  in  which  surface-pressure  did  all  that  was 
necessary  in  controlling  the  hemorrhage. 

The  question  I  would  like  to  ask  is,  What  would  you  do  in  a  case  of 
gunshot-wound,  which  separated  one  of  the  smaller  vessels  or  branches 
of  the  renal  artery  ?  If  this  is  tied,  what  will  happen  to  the  kidney — 
Will  it  necrose  or  will  it  require  primary  nephrectomy?  Can  the 
wound  be  closed  with  the  expectation  that  the  kidney  is  going  to  live 
or  die  ? 

Dr.  Joseph  Ransohoff,  of  Cincinnati. 

As  to  employing  the  tampon  for  the  hemorrhage,  I  have  lost  one 
patient  frOm  this  method  where  I  had  employed  it  after  the  removal 
of  a  stone.  I  am  rather  surprised  that  Dr.  Senn  did  not  refer  to  this 
particular  danger.  I  remember  a  case  of  operation  upon  the  kidney 
in  which  paralysis  of  the  intestine  resulted  after  packing.  I  should 
rather  prefer  to  rely  upon  a  suture.  I  think  Dr.  Fenger  rather  ques- 
tions the  advisability  of  cutting  into  the  kidney.  The  pressure  upon 
a  nerve  by  packing  is  an  important  subject.  James  Israel  also  lost  a 
case  from  pressure-paresis  and  consequent  intestinal  obstruction. 

Dr.  Charles  B.  Nancrede,  of  Ann  Arbor,  Mich. 

I  would  like  to  ask  if  any  observations  were  made  upon  the  urine 
secreted  by  patients  after  nephrectomy.  I  have  had  two  successful 
cases,  and  in  one  there  developed  a  relative  anuria.  In  both  cases 
most  distinct  evidence  of  nephritis  developed  and  persisted  for  some 
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weeks,  although  the  quantity  of  urine  was  quite  sufficient.  It  seemed 
that  the  double  work  was  too  much  for  the  kidney  for  the  time  being. 
If  you  simply  look  at  the  urine,  it  looks  all  right,  and  you  will  ob- 
serve no  evidence  of  trouble.  It  seems  to  me,  speaking  theoretically, 
that  we  should  save  every  particle  of  renal  tissue  that  can  be  done 
rather  than  do  a  primary  nephrectomy.  I  remember  the  case  of  a 
gentleman,  seventy-six  years  of  age,  who  was  run  over  by  a  four- 
wheeled  cab,  traversing  his  loin  and  lacerating  his  kidney,  from  which 
he  suffered  for  days  and  days.  I  was  sent  for  to  go  up  to  New  Jersey 
to  operate,  but  I  declined  to  do  so.  Although  he  had  quite  extensive 
laceration  of  the  kidney  and  considerable  hemorrhage,  he  got  per- 
fectly well  without  operation. 

Dr.  Senn.  I  would  like  to  ask  Dr.  Keen  what  he  would  do  in  a 
case  of  renal  colic  with  obstruction — a  case  not  calling  for  neph- 
rotomy or  nephrectomy  ? 

Dr.  Keen.  I  have  been  much  interested  in  the  general  concur- 
rence of  the  views  expressed,  which  I  think  may  be  summarized  as 
follows:  In  cases  of  gunshot  or  other  penetrating  wounds  a  decided 
course  is  advocated ;  in  rupture  of  the  kidney  or  in  mild  cases,  con- 
servative surgery ;  while  in  severe  cases,  a  radical  course.  I  do  not 
think  I  can  agree  with  Dr.  McGraw  in  advocating  an  exploratory 
operation  when  there  are  presumably  no  positive  symptoms.  One  can- 
not know  that  the  kidney  is  ruptured,  although  many  cases  may  present 
evidence  of  it. 

(Dr.  McGraw  explained  that  he  did  not  mean  that  one  should  not 
wait  for  symptoms,  but  that  one  should  not  wait  for  sepsis.) 

Continuing  Dr.  Keen  said  :  In  this  respect  I  quite  agree  with  Dr. 
McGraw.  Quite  frequently  the  haematuria  is  not  dangerous  to  life, 
but  is  simply  an  evidence  that  the  kidney  is  injured.  When  there  is 
evidence  of  intraperitoneal  hemorrhage  an  exploratory  incision  should 
be  made.  In  doing  this  it  is  not  necessary  or  advisable  to  cut  through 
the  peritoneum,  and  I  have  recently  observed  two  cases  that  illustrated 
this.  In  one  case  there  was  a  large  abscess  of  the  lung  suspected  in 
the  region  of  the  right  nipple.  I  made  a  flap  incision  and  exposed 
the  ribs,  and  then  made  another  slight  incision  to  separate  the  muscles. 
I  was  able  to  expose  the  thin  pleural  membrane  without  opening  it,  and 
through  it  I  could  plainly  see  the  mottled  surface  of  the  lung,  and 
could  determine  that  there  was  no  disease  at  that  point. 
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In  a  second  case  a  young  man  insisted  that  there  was  a  foreign  body 
at  a  certain  point  in  the  abdomen.  A  physician  was  called,  and,  being 
convinced  by  the  statements  made  to  him  that  there  was  a  foreign 
body  there,  he  cut  down  a  certain  distance  to  find  it.  Meeting  with 
hemorrhage,  etc.,  with  which  he  was  not  able  to  deal,  he  sent  for  me, 
and  I  made  the  same  kind  of  incision  as  before,  so  that  I  could  see 
the  bowel  plainly  and  determine  that  there  was  no  foreign  body  pres- 
ent. I  did  not  open  the  peritoneal  cavity  at  all.  I  think  Dr.  McGraw's 
suggestion  a  very  valuable  one.  I  cannot  agree  with  the  suggestion 
of  Dr.  Mudd,  that  a  primary  nephrectomy  should  not  be  done  until 
two  or  three  days  have  elapsed,  when  shock  is  present.  Only  on  one 
consideration  would  I  be  willing  to  delay,  and  that  is  in  the  absence 
of  hemorrhage.  In  my  opinion  shock  and  hemorrhage  are  intimately 
connected,  and  I  think  hemorrhage  the  more  dangerous.  I  would 
make  dependent  upon  the  existence  of  hemorrhage  the  question  of 
whether  or  not  I  would  interfere. 

Dr.  Mudd  has  rendered  great  service  in  making  microscopical 
examinations  of  the  portions  of  the  kidneys  removed,  and  answers  very 
largely  the  question  of  the  President  as  to  what  shall  be  done  when 
a  large  branch  of  the  renal  artery  is  injured.  It  must  be  remembered 
that  the  arteries  of  the  kidney  are  terminal,  and  that  there  are  no 
anastomoses.  If  you  cut  off  the  circulation  of  a  small  portion  by 
means  of  a  clot,  that  portion  will  fall  into  atrophy  or  even  gangrene. 
In  cases  of  gunshot-wound  or  atrophy  or  gangrene,  a  partial  nephrec- 
tomy may  sometimes  be  done. 

The  questions  brought  up  by  Dr.  Senn  are  very  opportune.  The 
experiments  to  which  he  alludes,  of  course,  I  am  quite  familiar  with. 
I  was  aware  that  one-third  of  the  kidney  could  be  resected,  and  was 
interested  to  know  that  Israel  had  gone  so  far  as  to  take  out  one-half. 
I  was  also  pleased  to  hear  of  his  method  of  arresting  hemorrhage. 
The  paper  by  Obalinski  was  published  in  1891,  and  consisted  of  120 
cases.  Not  only  was  this  paper  one  of  the  first,  but  also  one  of  the 
very  ablest,  and  it  is  a  pity  that  the  profession  has  not  appreciated 
it.  One  reason  for  this  is  that  there  has  been  practically  no  other 
literature  on  the  subject  since  Obalinski's  paper,  except  a  few  cases, 
and  the  subject  has  not  been  discussed. 

I  can  quite  confirm  the  observation  of  Dr.  RansohofF  as  to  the 
unfavorable  effects  of  packing.  I  have  had  two  cases  which  were 
followed  by  obstruction,  and  one  was  apparently  gangrenous.     The 
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entire  outer  one-third  of  the  ascending  colon  was  of  a  mottled  color, 
green,  black,  and  yellowish-white.  I  thought  this  was  the  result  of 
embolisms  of  the  vessels,  and  I  certainly  expected  that  this  whole 
ascending  colon  would  fall  into  gangrene.  The  question  was  what 
should  I  do  ?  Naturally,  I  wished  to  pack  it.  I  put  on  a  tight  band- 
age, but  did  not  close  the  wound.  This  was  followed  by  symptoms  of 
obstruction  and  fecal  vomiting.  I  removed  the  packing  and  then 
replaced  it  lightly,  and  the  patient  did  very  well.  Whether  or  not 
the  trouble  was  caused  by  tight  packing  I  do  not  know. 

As  to  the  microscopical  examination  of  the  urine  after  nephrectomy, 
I  have  had  such  examinations  made  in  two  cases,  and  found  evidence 
of  nephritis,  which  lasted  for  two  weeks.  In  one  of  the  cases  there 
was  evidence  of  hemorrhage  from  the  other  kidney  for  a  short  time. 

I  do  not  know  that  I  can  give  any  hints  to  Dr.  Senn,  as  it  would 
be  like  carrying  coal  to  New  Castle.  My  custom  is  to  make  the 
patient  as  comfortable  as  possible  with  hot  water  and  doses  of  opium 
in  cases  of  renal  colic.  When  neither  nephrotomy  nor  nephrectomy 
is  indicated,  I  should  not  hesitate  to  give  chloroform,  but  should  avoid 
ether,  though  I  am  not  at  all  sure  that  ether  is  the  more  dangerous. 


TWO  CASES  OF  PERFORATING  GUNSHOT-WOUND 
OF  THE  KIDNEY. 


BY  MAURICE  H.  RICHARDSON,  M.D., 
BOSTON. 


Case  I.  Penetrating  Gunshot-wound  of  the  Abdomen  ;  Perfora- 
tion of  Kidney  and  Liver;  Exploration ;  Nephrectomy ;  Death. — 
G.  W.  L.,  aged  thirty-four  years,  was  shot  in  the  abdomen  on 
December  13,  1894,  with  a  revolver  of  32  calibre,  which  was 
said  to  have  been  held  in  contact  with  the  body  by  the  assailant, 
who  was  standing  directly  in  front  of  him.  As  the  victim  was 
trying  to  escape  a  second  shot  was  fired,  which  took  effect  in 
the  back  of  the  right  shoulder.  The  patient  was  brought  to 
the  Lynn  Hospital  (service  of  Dr.  Pinkham),  and  fourteen  hours 
after  the  accident  was  first  seen  by  me  in  consultation  with  the 
hospital  staff. 

The  chief  symptoms  were  vomiting  and  abdominal  pain. 
The  pulse  was  98,  not  strong ;  the  temperature  100.20.  The 
abdomen  was  rigid,  the  abdominal  muscles,  especially  the  recti, 
standing  out  prominently.  There  was  some  distention  of  the 
epigastrium,  but  no  especial  tenderness  anywhere  in  the  abdo- 
men.    The  countenance  was  pale  and  anxious. 

One  and  a  half  inches  to  the  left  of  the  median  line  and 
three  and  a  quarter  inches  above  the  umbilicus  there  was  a 
penetrating  gunshot-wound  surrounded  by  an  area  of  ecchy- 
mosis.  The  bullet  could  be  felt  under  the  skin,  behind  the 
right  kidney,  near  the  lumbar  spines.  The  right  kidney  had 
evidently  been  wounded,  but  it  was  plain  that  the  internal 
hemorrhage,  if  any  existed,  was  not  severe.  The  rigidity  of 
the  abdomen,  the  vomiting,  and  the  epigastric  distention  indi- 
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cated  some  serious  abdominal  complication.  Though  the  rate 
of  the  pulse  was  not  high,  the  quality  was  poor.  The  tem- 
perature, as  in  most  abdominal  cases,  had  little  bearing  upon 
diagnosis,  prognosis,  or  treatment.  The  general  condition  of 
the  patient,  with  the  local  signs — especially  the  abdominal 
rigidity — seemed  to  demand  immediate  exploration.  More- 
over, the  bullet,  if  its  course  was  a  straight  line  between  the 
point  of  entrance  and  the  spot  where  it  could  be  felt  under  the 
skin,  could  hardly  have  failed  to  strike  either  the  transverse 
colon,  the  stomach,  or  the  duodenum.  Furthermore,  the  haema- 
turia  showed  clearly  that  the  kidney  had  been  injured.  In  view 
of  these  considerations  it  was  thought  best  to  open  the  abdo- 
men at  once. 

A  short  median  incision  above  the  umbilicus  showed  that 
there  was  free  blood  in  the  peritoneal  cavity  ;  that  the  anterior 
wall  of  the  stomach  was  uninjured;  that  the  transverse  colon 
and  left  kidney  were  intact ;  and  that  there  had  been  no  fecal 
extravasation.  The  incision  was  then  enlarged  sufficiently  to 
permit  examination  of  the  small  intestines,  which  also  were 
found  to  be  uninjured.  The  thorough  examination  which  the 
extended  incision  made  possible  showed  an  infiltrating  retro- 
peritoneal hemorrhage  about  the  pancreas.  In  the  mesentery 
of  the  transverse  colon  there  was  considerable  hemorrhagic 
extravasation.  The  dependent  regions  of  the  abdominal  cavity 
were  filled  with  fluid-blood.  Further  exploration  demonstrated 
clearly  that  there  had  been  no  injury  to  the  stomach  or  the 
intestines ;  to  the  pancreas  or  the  spleen. 

It  having  been  ascertained  beyond  a  doubt  that  the  stomach 
and  the  intestinal  tract  were  unharmed,  that  there  had  been  no 
fecal  extravasation,  and  that  no  serious  hemorrhage  was  going 
on,  the  right  kidney  was  exposed.  Near  the  hilum  a  ragged 
opening  was  found  which  admitted  the  tip  of  the  finger.  From 
the  hilum  the  course  of  the  bullet  was  directly  across  the  cortex 
to  the  convex  border,  where  it  had  emerged  and  had  become 
lodged  under  the  skin.  The  renal  vein  as  well  as  the  pelvis  of 
the  kidney  had  been  extensively  lacerated.  Very  little  if  any 
blood  was  escaping.     It  seemed  clear  that  the  vitality  of  the 
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kidney  had  been  destroyed.  Nephrectomy  was  immediately 
decided  upon. 

The  kidney  was  easily  enucleated  and  removed  after  its 
vessels  had  been  tied  with  silk.  The  abdominal  cavity  was 
carefully  cleansed  with  dry  sterile  gauze.  The  patient's  pulse 
continued  fair,  though  weaker  than  at  first.  At  the  very  close 
of  the  operation  the  course  of  the  bullet  was  discovered.  There 
was  a  wound  of  entrance  in  the  anterior  surface  of  the  left  lobe 
of  the  liver.  The  bullet  had  perforated  this  lobe,  had  next 
ploughed  a  furrow  in  the  quadrate  lobe,  and  finally  had  struck 
and  pierced  the  kidney,  as  previously  described.  In  the  dorsal 
decubitus  the  wound  of  entrance  in  the  liver  was  at  least  four 
inches  higher  than  the  point  where  the  bullet  had  pierced  the 
peritoneum  of  the  anterior  abdominal  wall.  Far  from  injuring 
the  transverse  colon,  the  duodenum,  or  even  the  stomach,  the 
bullet  had  passed  entirely  above  them — it  had  not  even  traversed 
the  free  abdominal  cavity,  except  as  it  passed  from  the  anterior 
wall  directly  into  the  liver,  being  practically  in  liver  or  kidney 
substance  throughout  its  course. 

No  blood  was  escaping  from  the  wounds  in  the  liver.  The 
abdominal  incision  was  closed  without  drainage.  The  bullet 
was  removed  from  its  place  of  lodgement  by  a  small  incision 
through  the  skin  of  the  back. 

The  patient  stood  the  operation  well,  suffering  comparatively 
little  shock.  On  the  following  day  he  was  reported  as  much 
better;  urine  was  secreted  by  the  other  kidney  in  small  amounts; 
the  outlook  seemed  good.  The  second  twenty-four  hours 
brought  unfavorable  symptoms.  The  abdomen  became  dis- 
tended ;  the  pulse  and  temperature  rose ;  the  patient  began  to 
vomit.  He  died  forty-four  hours  after  the  operation  and  fifty- 
eight  from  the  time  of  injury,  having  secreted  twenty-five  ounces 
of  normal  urine. 

On  December  21st  Dr.  Pinkham  wrote:  "  L.  began  to  fail 
notably  at  noon,  Saturday.  At  four  p.m.  Dr.  Stevens  and  myself 
examined  into  his  condition  and  decided  that  he  could  not  live. 
We  informed  him,  in  order  that  he  might  make  a  statement  that 
could  be  used  in  court.    At  this  time  his  mind  was  clear.    There 
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was  sufficient  pain  to  require  the  use  of  opiates.  The  pulse 
was  quick  and  compressible  at  117.  Respiration  was  50  to  60, 
with  abundant  tracheal  rales.  The  abdomen  was  distended  and 
rigid.  He  had  been  vomiting,  and  nausea  was  manifest  when 
water  was  taken.  The  pain  was  chiefly  in  the  back.  I  was 
inclined  to  think  that  these  symptoms  were  due  to  sepsis,  and 
that  the  man  died  promptly  when  they  supervened,  because  he 
was  weak  from  shock  and  hemorrhage.  The  wound  of  the 
liver  which  we  saw  was,  as  you  surmised,  in  the  left  lobe.  The 
course  of  the  bullet,  as  shown  by  the  autopsy,  was  as  follows : 
Through  the  abdominal  wall  and  the  left  lobe  of  the  liver  about 
three-quarters  of  an  inch  from  the  anterior  margin,  and  an  inch 
from  the  longitudinal  fissure ;  thence  diagonally  across  the 
lower  portion  of  the  quadrate  lobe  (making  a  furrow) ;  thence 
through  a  projecting  portion  of  the  right  lobe  near  the  middle 
of  its  under  surface ;  thence  through  the  kidney  and  out  between 
the  eleventh  and  twelfth  ribs.  The  left  kidney  appeared  un- 
changed at  the  autopsy.  Everything  connected  with  the  oper- 
ation was  in  good  condition.  There  was  no  sign  of  pus.  The 
omentum  majus  and  the  peritoneal  covering  of  the  transverse 
colon  were  injected  and  dark  in  color.  The  retro-peritoneal 
extravasations  were  very  dark ;  elsewhere  the  peritoneum  ap- 
peared healthy.  The  liver  did  not  seem  to  be  swollen,  but  on 
section  it  was  slightly  grayish  in  color.  There  was  considerable 
(perhaps  a  pint  of)  free  liquid — dark-colored  blood  or  very 
bloody  serum — in  the  peritoneal  cavity.  In  the  right  pleural 
cavity  was  some  very  bloody  serum — about  two  ounces.  In 
the  left  pleural  cavity  an  equal  quantity  of  light-red  serum. 
Lungs  healthy  in  color  and  not  congested." 

There  were  no  gross  appearances  of  sepsis.  Microscopic  ex- 
amination of  the  left  kidney  showed  an  acute  glomerulo- 
nephritis. Nephrectomy  seems  proper  and  even  necessary  in 
cases  of  violence  in  which  the  kidney  is  so  lacerated  that  its 
functions  cannot  be  maintained,  especially  if  the  peritoneal 
cavity  is  involved  and  liable  to  contamination.  If  the  course 
of  the  bullet  is  such  that  the  peritoneum  is  uninjured,  there 
being,  therefore,  no  necessity  for  abdominal  exploration,  haste 
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is  not  imperative,  and  the  patient  may  consequently  be  watched 
for  symptoms  which  may  indicate  the  next  step.  When  a 
kidney,  lacerated  by  a  septic  missile,  is  pouring  urine  into  the 
abdominal  cavity,  the  necessity  for  exploration  seems  manifest. 
If  the  secretory  power  of  the  kindney  is  not  destroyed,  and  if 
the  pelvis  and  ureter  are  still  intact,  some  more  conservative 
procedure  than  extirpation  may  be  selected.  Even  under  these 
more  favorable  conditions  it  may  at  times  be  better  surgery  to 
remove  entirely  the  cause  of  possible  sepsis  than  to  endeavor 
by  palliation  to  save  a  weakened  kidney  at  the  expense  of  great 
danger  to  life. 

The  foregoing  remarks  were  written  not  long  after  the  receipt 
of  Dr.  Pinkham's  letter.  The  question  of  saving  a  kidney  that 
had  been  the  seat  of  a  perforating  gunshot-wound  never  again 
presented  itself  to  me  clinically  until  the  occurrence  of  the 
second  case  (March  25,  1896),  though  it  was  often  a  subject  of 
discussion.  At  least  two  cases  of  gunshot-wound  of  the  kidney 
had  been  treated  previously  at  the  Massachusetts  General 
Hospital,  both  complicated  by  perforations  of  the  intestine,  and 
both  fatal.  In  the  absence  of  such  complications  the  advisa- 
bility of  nephrectomy  in  gunshot-wounds  of  the  kidney  seems 
easier  to  decide.  A  kidney  the  vitality  of  which  is  destroyed 
by  laceration  of  its  artery  or  its  vein  should  be  removed.  Is  it 
also  imperative  to  remove  a  kidney  which  is  so  perforated  that 
urine  escapes  into  the  peritoneal  cavity  ?  It  seems  to  me  that 
the  answer  should  be  in  the  negative  unless  the  circumstances 
are  exceptional,  for  the  harm  caused  by  the  extravasation  of 
urine  presumably  healthy  has  already  been  done,  and  although 
thorough  drainage  is  essential,  nephrectomy  does  not  materi- 
ally promote  it.  Moreover,  by  guiding  the  urinary  stream  out 
through  the  wound  of  exploration. a  kidney  may  often  be  saved, 
not  only  to  carry  on  its  functions,  weakened  though  they  may 
be,  but  also  to  repair  its  injuries  by  spontaneous  closure  of  the 
renal  wound.  Furthermore,  a  laceration  involving  even  a  con- 
siderable portion  of  the  secreting  substance  of  the  kidney  may 
be  treated  by  resection  of  the  injured  area  tissues  with  suture, 
a  method  of  treatment  which  seems  highly  commendable  in 
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suitable  cases.  In  the  event  of  a  permanent  urinary  fistula 
efforts  at  artificial  repair  may  be  made  or  a  subsequent  neph- 
rectomy may  be  performed. 

Case  II.  Penetrating  Gunshot-wound  of  the  Abdomen ;  Per- 
foration of  Kidney  and  Liver  ;  Exploration  ;  Drainage  of  Kidney ; 
Recovery. — On  March  25,  1896  [Massachusetts  General  Hospital 
Records,  vol.  cccix.  p.  51),  Daniel  M.,  aged  thirty-two  years,  was 
brought  to  the  hospital,  having  been  shot  at  a  dog-fight  two 
or  three  hours  before,  while  trying  to  escape  from  the  police. 

Examination  showed  a  well-developed  man.  There  was 
marked  pallor;  the  pulse  was  90,  weak;  the  temperature  was 
990  (by  rectum) ;  the  respiration  28,  labored.  The  patient  was 
restless  and  complained  of  pain  in  the  epigastrium.  The  abdo- 
men was  rigid,  especially  over  the  right  upper  quadrant,  where 
it  was  also  tender.  There  was  neither  vomiting  nor  expectora- 
tion. Urine  withdrawn  by  catheter  contained  blood.  Consci- 
ousness was  unimpaired.  There  was  a  bullet-wound  of  entrance 
five  inches  from  the  lumbar  spines,  on  the  right  side  of  the  back, 
on  a  level  with  the  anterior  superior  spinous  process  of  the 
ilium.  The  bullet  could  be  felt  under  the  skin  just  below  the 
right  anterior  superior  spine.  It  was  removed  and  proved  to 
have  a  calibre  of  32. 

A  second  wound  of  penetration  was  found  in  the  back,  on 
the  right  side,  at  the  level  of  the  umbilicus,  three  inches  from 
the  spine.  The  direction  of  the  wound  was  upward  and  forward, 
and  from  it  was  a  slight  hemorrhage. 

The  patient's  distress  was  conscious ;  respiration  was  hurried, 
shallow,  labored,  and  noisy;  the  hands  and  feet  were  cold. 
Percussion  and  palpation  caused  pain.  That  the  right  kidney 
had  been  injured  seemed  clear;  that  there  was  more  or  less 
internal  hemorrhage,  certain ;  that  the  intestines  had  been  per- 
forated, probable;  that  there  was  necessity  for  exploration, 
unquestionable. 

A  vertical  incision  nine  inches  long  was  made  from  the  mar- 
gin of  the  ribs  to  the  crest  of  the  ilium.  The  line  of  incision 
was  parallel  to  the  right  linea  semilunaris  and  two  inches  or 
more  posterior  to  it.     This  incision  permitted  free  inspection 
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of  the  right  half  of  the  abdomen,  of  the  small  intestine,  the 
right  kidney,  the  liver,  and  the  gall-bladder,  the  duodenum, 
and  the  pylorus.  It  permitted  also  thorough  manual  explora- 
tion of  the  whole  abdominal  cavity. 

A  large  amount  of  free  blood  was  found  in  the  abdomen  and 
an  infiltrating  hemorrhage  in  the  perinephritic  and  retro- 
peritoneal tissues.  No  intestinal  wounds  could  be  detected. 
The  first  evidence  of  gunshot-wound  that  was  discovered  in  the 
abdomen  was  a  perforation  in  the  under  surface  of  the  right 
lobe  of  the  liver.  This  opening  was  ragged  and  admitted  the 
tip  of  the  index  finger.  Its  direction  was  upward  and  toward 
the  left;  there  was  no  bleeding  from  it. 

The  capsule  of  the  kidney  was  next  opened  and  found  to 
contain  clotted  blood  in  considerable  amounts.  This  was  re- 
moved. It  was  now  evident  that  there  had  been  a  serious  lesion 
of  this  kidney.  The  abdominal  wound  was  therefore  enlarged 
by  a  cut  beginning  in  its  centre  and  passing  directly  backward 
toward  the  spine,  as  far  as  the  vertebral  aponeurosis.  This  en- 
largement of  the  wound  enabled  me  to  ascertain  exactly  the 
damage  done  the  kidney.  The  bullet  perforated  the  muscles  of 
the  back,  struck  the  right  kidney  in  the  centre  of  its  anterior 
surface,  half-way  between  the  hilum  and  the  convex  border; 
thence  it  passed  upward,  backward,  and  inward,  emerging  on 
the  posterior  surface  about  an  inch  higher  than  the  level  of  the 
penetration;  thence  it  passed  into  the  liver,  and  probably 
through  the  diaphragm  into  the  right  pleural  cavity.  The 
pelvis  and  the  great  vessels  of  the  kidney  were  uninjured. 

Most  of  the  house  staff  were  in  favor  of  immediate  nephrec- 
tomy. Conservative  treatment  was  finally  adopted :  First,  be- 
cause the  vitality  of  the  kidney  was  shown  by  visual  and  by 
digital  examination  to  be  unimpaired  ;  second,  because  a  large 
proportion  of  active  secreting  structure  remained  intact;  and, 
third,  because  the  hemorrhage  could  be  easily  controlled. 

The  free  blood  was  removed  from  the  abdominal  cavity  as 
thoroughly  as  possible  by  means  of  dry  gauze.  Small  strands 
were  placed  in  both  anterior  and  posterior  wounds  of  the  kidney 
and  brought  out  of  the  lower  angle  of  the  transverse  incision. 
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The  vertical  and  transverse  incision  were  closed.  The  gauze 
began  immediately  to  suck  out  urine  and  blood.  For  the  next 
twenty-four  hours  the  patient  was  in  fair  condition.  The  urine, 
which  he  passed  in  abundance,  contained  much  blood. 

On  the  fourth  day  he  developed  pneumonia  in  the  right  side, 
but  the  wound  and  the  kidney  were  both  doing  well.  The 
sterile  gauze  was  all  removed  on  the  sixth  day,  and  the  sinus 
was  packed  with  iodoform-gauze.  Four  weeks  after  operation 
the  patient  was  practically  well.  The  wound  had  entirely  closed. 
The  urine  for  a  time  was  bloody,  then  purulent,  finally  clear  and 
normal.     The  patient  was  discharged  well  on  April  30,  1896. 

The  two  injuries  recorded  in  the  foregoing  pages  closely  re- 
semble each  other  in  most  of  their  essential  features.  In  both 
the  weapon  and  missile  were  the  same.  In  both  the  liver  and 
kidney  only  were  perforated  ;  there  was  a  moderate  amount  of 
free  blood  in  the  abdominal  cavity ;  there  was  free  retro-perito- 
neal bleeding;  the  patients'  general  condition  was  the  same. 
In  both  the  body  of  the  organ  was  completely  perforated  and  a 
portion  of  its  secreting  tissue  destroyed.  In  both  an  extensive 
exploration  preceded  local  measures.  In  the  renal  lesion  they 
differed,  however,  to  an  extreme  degree.  In  the  one  the  vein 
and  the  pelvis  were  hopelessly  lacerated ;  in  the  other  they 
were  intact.  In  one  a  nephrectomy  was  resorted  to,  in  the 
other  simple  drainage.  In  the  former  death  ensued,  in  the  latter 
recovery. 

The  essential  difference,  therefore,  lies  in  the  nephrectomy, 
which  the  more  serious  lesion  rendered  necessary  in  the  first 
case.  Had  it  been  possible  to  preserve  what  remained  of  this 
kidney,  would  not  the  result,  to  a  reasonable  certainty,  have 
been  different? 

The  autopsy  showed  an  absence  of  the  usual  signs  of  sepsis. 
If  sepsis  caused  death  the  patient  must  have  succumbed  in  the 
very  beginning  of  the  ptomaine  absorption,  long  before  the 
germ  colonies  had  time  to  show  themselves  in  altered  appear- 
ances of  the  peritoneum.  In  point  of  fact  the  autopsy  showed 
that  "  everything  in  connection  with  the  operation  was  in  good 
condition.     There  was  no  sign  of  pus The  peri- 
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toneum  appeared  healthy."  The  left  kidney  was  unchanged  to 
the  naked  eye.  A  microscopic  examination,  however,  showed 
an  inflammation  limited  to  the  glomeruli  sufficient  to  reduce 
largely  the  excretory  power  of  the  kidney. 

Assuming  that  death  resulted  in  this  case  from  the  inability 
of  the  remaining  kidney  to  carry  on  successfully  the  work  of 
excreting  urine — the  most  frequent  cause  of  death  after  the  re- 
moval of  an  active  kidney — one  cannot  but  wonder  whether 
the  injured  kidney  might  not  after  all  have  been  saved  ;  whether 
it  would  not  have  been  better  simply  to  drain  the  kidney  in  the 
hope  that,  even  if  too  badly  hurt  for  ultimate  recovery,  it  might 
for  a  time  do  some  of  the  work  of  excretion  pressing  so  heavily 
on  the  other  side ;  whether  gangrene  would  surely  follow  lacer- 
ation of  the  renal  vein  ;  and  whether  the  well-known  anomalies 
of  the  great  vessels  of  the  kidney  might  not  justify  the  hope 
that  in  some  way  the  vitality  of  the  organ  might  be  kept  up ; 
whether,  finally,  it  would  not  be  better  on  the  whole  to  treat 
conservatively  all  wounds  of  the  kidney,  even  the  most  exten- 
sive. Questions  like  these  have  been  suggested  by  these  two 
cases.     They  can  be  settled  only  by  additional  experience. 


EFFECT   OF    ANESTHESIA    UPON    TEMPERATURE 
AND   BLOOD-PRESSURE. 


BY  DUDLEY  P.  ALLEN,  M.D., 
CLEVELAND,  OHIO. 


The  paper  which  I  have  prepared  for  presentation  to  this 
Society  is  based  upon  observations  made  upon  thirty-five  dogs 
and  eighty  patients.  To  these  have  been  offered  the  conclu- 
sions which  seem  to  be  warranted  by  the  observations. 

Before  beginning  to  detail  the  experiments  it  may  be  desirable 
to  state  what  led  to  their  being  undertaken.  A  considerable 
observation  of  most  of  the  noted  surgeons,  both  of  Europe  and 
America,  led  me  to  question  the  causes  of  their  special  success 
or  failure.  Without  considering  the  subjects  of  sepsis  and  anti- 
sepsis, there  were  three  factors  which  particularly  attracted  my 
attention.  Some  surgeons  were  very  slow  in  their  operations, 
and  seemed  to  disregard  the  loss  of  heat  during  prolonged 
operations  upon  patients  with  inadequate  coverings.  I  have 
seen  one  of  the  most  noted  surgeons  of  Germany  perform 
a  laparotomy  lasting  nearly  two  hours,  the  patient  covered 
only  with  a  couple  of  sheets,  in  a  room  with  the  window  open, 
in  which  it  was  uncomfortably  cool  for  me  while  watching  the 
operation,  clad  in  a  winter  suit.  Another  surgeon  of  equal 
reputation  performed  all  his  laparotomies  with  the  patient  lying 
upon  a  glass  slab,  covered  only  with  a  sheet.  On  the  other 
hand,  I  have  seen  another  surgeon,  equally  noted,  much  less 
careful  in  his  asepsis,  but  still  very  successful.  He  exercised, 
however,  the  greatest  care  in  loss  of  time,  loss  of  blood,  and  in 
keeping  the  patients  well  protected  and  warm. 
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The  question  arose,  if  some  definite  knowledge  could  not  be 
obtained  with  reference  to  the  importance  of  the  loss  of  tem- 
perature on  the  part  of  patients,  as  well  as  the  loss  of  blood 
and  the  loss  of  time.  There  are  evidently  very  great  difficulties 
in  the  way  of  studying  this  subject  successfully  upon  human 
beings.  If  one  believes  there  are  dangers  in  the  direction  men- 
tioned he  is  compelled  to  avoid  them.  For  this  reason  it  is 
difficult  to  make  any  statement  as  to  the  dangers  arising  in  this 
direction  from  operations  upon  my  own  patients,  since  I  have 
under  all  circumstances  avoided  them  as  much  as  possible.  It  is 
well  known,  however,  that  patients  who  have  suffered  serious 
injury  are  often  brought  to  the  hospital  in  condition  of  shock. 
The  temperature  of  such  patients  is  often  very  low,' and  the 
prognosis  in  the  case  may  in  a  degree  be  based  upon  the  tem- 
perature, a  low  temperature  being  of  serious  significance.  Is  it 
not  possible  that  the  low  temperature  usually  ascribed  to  shock 
may  in  part  be  due  to  the  exposure  incident  to  casualties  in 
which  patients  are  much  exposed  on  account  of  inadequate 
covering  ? 

I  might  also  cite  an  operation  which  I  saw  performed  by  an 
eminent  surgeon  upon  a  child  six  years  of  age,  the  operation 
being  excision  of  the  knee-joint.  The  anaesthetic  was  chloro- 
form, and  the  operation  lasted  forty  minutes,  the  child  being 
exposed  and  no  care  being  taken  to  keep  it  covered  or  preserve 
it  from  loss  of  heat.  I  was  permitted  to  follow  the  patient  to 
the  ward,  and  a  thermometer  placed  in  the  rectum  for  five  min- 
utes after  the  patient  had  been  placed  in  bed  registered  35.70  C, 
equal  to  95. 2°  F. 

From  what  I  have  observed  I  am  satisfied  that  many  patients 
go  from  the  operating-table  with  great  loss  of  temperature. 

In  order  to  study  the  effect  of  anaesthesia  I  made  a  series  of 
experiments.  In  these  experiments  I  had  the  benefit  of  the 
valuable  co-operation  and  suggestion  of  Dr.  John  P.  Sawyer,  at 
that  time  Professor  of  Physiology  in  the  Medical  Department  of 
the  Western  Reserve  University,  and  was  also  aided  by  Drs. 
Millikin,  Upson,  and  Sihler  of  the  same  institution.  In  some 
of  these  experiments  several  dogs  were  used,  in  order  to  con- 
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firm  the  observations.    The  questions  studied  in  the  experiments 
were  chiefly  these  :     — — 

1.  The  effect  of  various  anaesthetics — viz.,  ether,  chloroform, 
and  the  A.  C  E.  mixture — upon  the  temperature  of  dogs.  An- 
aesthesia was  produced  under  varying  conditions  :  a.  Upon  dogs 
without  any  artificial  covering,  b.  Upon  dogs  enveloped  in. 
cotton-batting,  c.  Upon  dogs  enveloped  in  cotton-batting  and 
surrounded  by  bottles  filled  with  hot  water ;  all  these  experi- 
ments being  made  in  a  room  of  a  temperature  of  65 °  to  700  F. 
d.  Upon  dogs  without  artificial  covering,  but  in  a  room  of 
a  temperature  from  930  to  960  F. 

2.  Observations  were  made  upon  a  series  of  dogs,  of  the 
changes  in  temperature  and  blood-pressure  taking  place  under 
anaesthesia,  associated  with  the  withdrawal  of  blood  from  the 
circulation. 

3.  Observations  were  made  upon  the  temperature  and  blood- 
pressure  of  dogs,  under  anaesthesia,  suffering  from  the  following 
injuries :  a.  Fracture  of  the  legs.  b.  Amputations  performed 
quickly  without  loss  of  blood,  c.  Amputations  performed  slowly 
with  considerable  loss  of  blood. 

The  blood-pressure  was  measured  by  the  kymographian,  the 
glass-pen  floating  upon  the  mercury  of  the  U-tube,  connection 
being  made  with  the  common  carotid  artery.  The  study  of 
temperature  and  blood-pressure  was  undertaken  as  offering  the 
most  reliable  evidence  of  the  effect  produced  upon  an  animal 
by  the  depression  of  anaesthesia,  blood-letting,  and  injury.  The 
variations  of  the  pulse  were  so  rapid  and  great  as  to  render 
observations  in  this  direction  valueless. 

4.  Observations  were  also  made  of  the  action  of  atropine,  ergot, 
and  alcohol  in  their  effect  upon  temperature  under  anaesthesia. 

The  first  two  observations  were  made  upon  dogs  in  their 
normal  condition — that  is,  without  anaesthesia  or  injury. 

Experiment  I.  Dog  1 :  Short  hair;  weight  30  pounds;  tem- 
perature 102.5 °;  no  covering;  no  anaesthetic.  The  temperature 
was  taken  during  one  and  a  half  hours,  the  dog  resting  quietly 
upon  a  table.  During  the  observation  there  was  a  gain  in  tem- 
perature of  0.30. 
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Dog  2:  Short  hair;  weight  13  pounds;  temperature  103.40; 
covered  with  cotton-wadding  and  a  blanket ;  no  anaesthetic ; 
temperature  observed  during  one  and  one-half  hours,  the  dog 
being  covered  all  the  time.  The  dog  lost  in  temperature  o.6°. 
It  will  thus  be  seen  that  one  dog  under  normal  circumstances 
gained  during  one  and  a  half  hours  O.30,  another  dog,  although 
thoroughly  covered  so  as  to  prevent  radiation,  actually  lost 
o.6°.  It  is  quite  probable,  however,  that  these  observations  in 
temperature  are  entirely  within  normal  limits. 

Experiment  II.  This  experiment  was  performed  upon  three 
dogs,  to  ascertain  the  effect  upon  the  temperature  of  a  dog 
without  covering  to  which  ether  was  administered. 

Dog  3 :  Short  hair;  weight  13  pounds;  temperature  before 
anesthetization  102 .7°;  the  dog  was  uncovered;  the  anaesthetic 
ether.  At  the  end  of  an  hour  the  temperature  was  94. 8°;  at  the 
end  of  one  and  a  half  hours  the  temperature  was  930.  On  stop- 
ping the  anaesthetic  the  dog  had  a  severe  chill,  and  recovered 
consciousness  very  slowly.  One-half  hour  after  stopping  the 
anaesthetic  the  temperature  was  990. 

Dog  4 :  Short  hair;  weight  30  pounds;  temperature  before 
anaesthetic  102°  ;  dog  uncovered  ;  anaesthetic  ether.  At  the  end 
of  one  hour  temperature  101.20;  at  the  end  of  one  and  one-half 
hours  the  temperature  was  99.20.     The  recovery  was  rapid. 

Dog  5  :  Long  hair ;  weight  28  pounds ;  temperature  before 
anaesthetic  1020;  uncovered;  anaesthetic  ether.  Temperature 
at  the  end  of  one  and  a  half  hours  98.5  °.  On  comparing  these 
dogs  it  will  be  seen  that  they  lost  temperature  under  the  anaes- 
thetic while  uncovered.  The  dog  which  weighed  13  pounds 
lost  vastly  more  rapidly  than  the  other  two,  which  weighed 
more  than  twice  that  amount. 

Experiment  III.  This  experiment  was  upon  two  dogs;  both 
were  uncovered ;  the  anaesthetic  being  chloroform. 

Dog  6 :  Long  hair ;  weight  36  pounds ;  temperature  before 
anaesthetic  103. 30;  no  covering;  anaesthetic  chloroform.  Tem- 
perature one-half  hour  after  beginning  the  chloroform  103.60, 
in  one  hour  102. 2°,  one  and  a  half  hours  101.60.  Anaesthetic 
was  discontinued,  and  one-half  hour  later  the  temperature  had 


EFFECT    OF    ANESTHESIA.  371 

declined  to  99.40.  One  hour  after  stopping  the  chloroform  the 
temperature  was  98.90. 

Dog  7 :  Long  hair;  weight  20  pounds;  uncovered;  anaes- 
thetic chloroform  ;  temperature  before  chloroform  1030.  One- 
half  hour  after  beginning  the  chloroform  the  temperature  was 
105 °,  one  hour  104. 8°.  The  dog  died  one  hour  and  thirty-five 
minutes  after  the  beginning  of  chloroform.  He  was  particularly- 
difficult  to  anaesthetize  and  struggled  with  most  extreme  vio- 
lence, so  that  the  record  of  temperature  in  his  case  was  hard  to 
interpret.  The  increase  of  temperature  is  probably  due  to  the 
constant  struggling  of  the  dog.  The  striking  thing  about  dog  6 
is  that  while  the  loss  of  temperature  under  chloroform  does  not 
vary  greatly  from  that  of  the  dogs  to  which  ether  was  adminis- 
tered, the  loss  of  temperature  continued  after  the  stopping  of 
the  chloroform. 

Experiment  IV.  The  same  experiment  as  those  preceding 
was  undertaken,  except  that  the  anaesthetic  was  the  A.  C.  E. 
mixture. 

Dog  8 :  Short  hair;  weight  27  pounds ;  temperature  before 
anaesthetic  102. 8°;  uncovered;  anaesthetic  the  A.  C.  E.  mixture. 
Temperature  one-half  hour  after  beginning  the  anaesthetic  102.80, 
one  hour  after  beginning  the  anaesthetic  101.60,  one  and  a  half 
hours* 99.50.  After  stopping  the  anaesthetic  in  one-half  hour 
the  temperature  was  98. 2°,  in  one  hour  it  was  990.  After  stop- 
ping the  anaesthetic  one-half  hour  the  dog  had  a  chill.  It  will 
be  noticed  that  the  results  of  the  A.  C.  E.  mixture  correspond 
closely  with  those  obtained  under  chloroform. 

Experiment  V.  This  experiment  was  upon  two  dogs,  to 
which  ether  was  administered;  the  dogs  were  covered  with  cotton, 
but  no  artificial  heat  was  employed. 

Dog.  9 :  This  experiment  will  be  of  special  interest  since  the 
same  dog  was  employed  as  that  previously  numbered  dog  3. 
Short  hair;  weight  13  pounds;  temperature  before  anaesthetic 
103. 2° ;  covered  with  cotton-wadding;  no  hot  bottles;  anaes- 
thetic ether.  One-half  hour  after  beginning  the  anaesthetic  the 
temperature  was  1020,  one  hour  102.5 °,  one  an(*  a  na^  hours 
102. 1  °.     The  anaesthetic  was  stopped,  but  the    dog  was  kept 
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carefully    covered.      A   half-hour    later   the    temperature    was 
101.90. 

Dog  10:  Longhair;  weight  51  pounds;  temperature  before 
beginning  anaesthetic  101.40;  dog  covered  with  cotton-wadding; 
no  hot  bottles  ;  anaesthetic  ether.  One  hour  after  beginning  the 
anaesthetic,  temperature  1020  ;  two  hours,  temperature  102. 6°  ; 
two  hours  and  thirty-four  minutes,  temperature  103.40.  The 
anaesthetic  was  stopped  and  the  dog  kept  carefully  covered,  and 
one-half  hour  later  the  temperature  was  102. 8°.  On  observa- 
tion it  will  be  found  that  the  small  dog,  weighing  13  pounds, 
which  under  ether  and  without  covering  lost  in  one  and  a  half 
hours  9.70,  when  covered  lost  in  the  same  period  but  1.10.  The 
large  dog,  weighing  5  1  pounds,  instead  of  losing  temperature 
under  the  anaesthetic  while  covered,  actually  gained  2°  in  tem- 
perature. When  the  ether  was  stopped,  although  the  covering 
was  continued,  the  temperature  returned  toward  normal. 

Experiment  VI.  This  experiment  was  made  upon  four  dogs; 
to  some  was  given  ether,  to  others  chloroform  ;  all  were  covered 
with  cotton-wadding  and  surrounded  by  hot  bottles. 

Dog  11  :  Long  hair;  weight  28  pounds;  temperature  before 
anaesthetic  102. 30  ;  anaesthetic  ether;  covered  with  cotton-wad- 
ding and  surrounded  by  hot  bottles.  Temperature  one-half 
hour  after  beginning  the  anaesthetic  103. 8°,  one  hour  after  the 
anaesthetic  104.70,  one  an<^  a  na^  hours  105. 2°.  The  anaes- 
thetic was  discontinued,  but  the  dog  was  kept  covered  as  before. 
In  a  half-hour  after  discontinuing  the  anaesthetic  the  tempera- 
ture was  103. 30.  This  dog  had  a  long  period  of  excitement  in 
going  under  the  anaesthetic. 

Dog  12:  Longhair;  weight  35  pounds;  temperature  before 
anaesthetic  102.90 ;  covered  with  cotton  and  surrounded  by  hot 
bottles ;  anaesthetic  chloroform.  One-half  hour  after  begin- 
ning the  anaesthetic  the  temperature  was  103.5  °,  m  one  h°ur 
104.30,  in  one  and  a  half  hours  1040.  With  the  covering  con- 
tinued as  before,  and  the  anaesthetic  stopped,  the  temperature  in 
one-half  hour  was  102. 70,  in  one  hour  101.40.  The  dog  panted 
constantly  while  taking  the  anaesthetic. 

Dog  13:  Long  hair;   weight  26^  pounds;  temperature  be- 
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fore  anaesthetic  103.10;  covered  with  cotton-wadding  and  sur- 
rounded by  hot  bottles ;  anaesthetic  chloroform.  Temperature 
one-half  hour  after  beginning  the  anaesthetic  104.  i°  The  dog 
died  suddenly  in  a  little  less  than  an  hour. 

Dog  14:  Longhair;  weight  51  pounds;  temperature  before 
anaesthetic  1030 ;  covered  with  cotton-wadding  and  surrounded 
by  hot  bottles ;  anaesthetic  ether.  Temperature  one-half  hour 
after  beginning  the  anaesthetic  10 1. 6°,  temperature  one  hour  after 
102. 40.  The  dog  died  suddenly  a  little  less  than  one  and  a  half 
hours  after  the  beginning  of  the  anaesthetic.  It  will  be  noticed 
that  dogs  11,  12,  and  13  all  gained  markedly  in  temperature 
under  anaesthesia  with  artificial  covering  and  hot  bottles.  Dog 
14  lost  somewhat  at  first,  but  died  before  the  observation  at  the 
one-and-a-half-hour  period  could  be  made.  Dog  12,  to  which 
chloroform  was  administered,  increased  in  temperature,  but  when 
the  chloroform  was  discontinued  the  temperature  sank  below 
normal, 

The  conclusions  drawn  from  the  anaesthetization  of  dogs 
while  covered  and  surrounded  by  hot  water  almost  all  point  to 
the  fact  that  under  these  circumstances  the  temperature  can  be 
actually  increased. 

Experiment  VII.  Three  dogs  were  given  doses  of  fluid  ex- 
tract of  ergot ;  two  with  and  one  without  an  anaesthetic. 

Dog  15:  Longhair;  weight  35  pounds;  no  anaesthetic;  no 
covering.  Temperature  before  hypodermic  1020.  Hypodermic 
fluid  extract  of  ergot  xxv  minims.  Temperature  one  hour  later 
101.60. 

Dog  16:  Longhair;  weight  17  pounds;  temperature  before 
anaesthetic  102.5 °  l  uncovered;  anaesthetic  ether.  Administered 
xxv  minims  fluid  extract  of  ergot.  Temperature  one-half  hour 
after  beginning  the  anaesthetic  100.70.  The  dog  died  suddenly  a 
little  later. 

Dog  17:  Short  hair;  weight  27  pounds;  temperature  before 
anaesthetic  102.30  ;  uncovered;  anaesthetic  ether.  Administered 
xxv  minims  fluid  extract  of  ergot.  Temperature  one-half 
hour  after  beginning  the  anaesthetic  102. 8°,  one  hour  1020,  one 
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and  a  half  hours  100.80.     Temperature  one-half  hour  after  stop- 
ping anaesthetic  101.20 

Experiment  VIII.  Three  dogs  received  injections  of  sulph. 
of  atropine  ;  one  without  and  two  with  an  anaesthetic. 

Dog  18:  Short  hair;  weight  13  pounds;  temperature  at  the 
beginning  of  observation  102.40  ;  no  covering ;  no  anaesthetic. 
Hypodermic  sulph.  of  atropine  ^^  gr.  Temperature  one  and 
a  half  hours  after  hypodermic  1020. 

Dog  19:  Short  hair;  weight  30  pounds  ;  temperature  before 
anaesthetic  103.10;  uncovered;  anaesthetic  ether;  hypodermic 
sulph.  of  atropine  -^xnj  gr-  Temperature  fifteen  minutes  after  be- 
ginning the  anaesthetic  103. 1  °,  forty-five  minutes  1020,  one  and 
a  half  hours  101.20.  The  temperature  one-half  hour  after 
stopping  the  anaesthetic  was  1020.  The  dog  had  a  marked 
chill  after  stopping  the  anaesthetic. 

Dog  20  :  Long  hair;  weight  36  pounds  ;  temperature  before 
anaesthetic  102.50;  uncovered;  anaesthetic  ether;  hypodermic 
sulph.  of  atropine  y^-  gr.  Temperature  fifteen  minutes  after  be- 
ginning anaesthetic  103.30,  forty-five  minutes  102.40,  one  and  a 
half  hours  101.80.  One-half  hour  after  stopping  anaesthetic 
temperature  101.20.  A  comparison  of  the  dogs  which  received 
hypodermics  of  ergot  and  sulph.  of  atropine,  although  insuffi- 
cient in  number  to  draw  positive  conclusions,  would  seem  to  indi- 
cate that  the  action  of  these  drugs  tends  in  a  degree  to  diminish 
the  loss  of  heat  under  anaesthesia.  It  will  be  observed  that  all 
of  these  dogs  were  uncovered,  and  their  average  loss  of  heat  is 
less  than  other  dogs  similarly  anaesthetized,  uncovered,  but 
without  hypodermics  of  atropine  or  ergot. 

Experiment  IX.  Three  dogs  were  anaesthetized  by  ether, 
uncovered,  and  various  amounts  of  blood  were  withdrawn  from 
the  circulation,  the  amounts  being  proportioned  to  the  weight 
of  the  dog. 

Dog  21  :  Longhair;  weight  35  pounds;  temperature  before 
anaesthetic  101.60;  no  covering;  anaesthetic  ether.  One-half 
hour  after  beginning  the  anaesthetic  the  temperature  was  101.30. 
At  this  time  6^£  ounces  of  blood  were  withdrawn.  One-half 
hour  after  bleeding   temperature  was    101.20,   one  hour  after 
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bleeding  temperature   101.10.      The  anaesthetic   was   stopped, 
and  one-half  hour  later  the  temperature  was  1010. 

Dog  22:  Short  hair;  weight  27  pounds;  temperature  before 
anaesthetic  102. i°;  uncovered;  anaesthetic  ether.  Temperature 
one-half  hour  after  beginning  the  anaesthetic  101.60.  At  this 
time  9  ounces  of  blood  were  withdrawn.  Temperature  one-half 
hour  after  bleeding  99.40,  one  hour  after  bleeding  98. i°.  Anaes- 
thetic was  discontinued,  and  one-half  hour  later  the  tempera- 
ture was  100.5  °. 

Dog  23 :  Longhair;  weight  10  pounds;  temperature  before 
anaesthetic  102.  i°;  uncovered;  anaesthetic  ether.  Fifteen 
minutes  after  beginning  the  anaesthetic  3  ounces  of  blood  were 
withdrawn.  One-half  hour  later  temperature  102.40,  one  hour 
later  103. 1  °.  It  is  not  easy  to  interpret  the  findings  in  these  three 
dogs.    Dog  21  lost  but  O.50,  dog  22  lost  40,  and  dog  23  gained  i°. 

It  is  a  fact  known  to  physiology  that  the  immediate  effect  of 
the  withdrawal  of  considerable  amounts  of  blood  is  to  increase 
the  temperature.  Perhaps  the  amount  of  blood  withdrawn  in 
these  cases  is  not  sufficient  to  have  a  marked  effect  upon  them, 
since  one  dog  remained  practically  without  change,  one  dog 
lost  40,  and  one  gained  i°.  Without  more  experiments  in  this 
direction  it  would  be  impossible  to  draw  deductions  from  them. 

Experiment  X.  This  experiment  was  upon  two  dogs,  anaes- 
thetized without  covering,  to  which  enemata  of  whiskey  were 
given. 

Dog  24:  Longhair;  weight  28  pounds;  temperature  before 
anaesthetic  10 1. 6°.  One-half  hour  later  6  ounces  of  blood  were 
withdrawn.  One-half  hour  after  bleeding  the  temperature  was 
980,  one  hour  after  bleeding  temperature  97.60.  Just  before  the 
bleeding  an  enema  of  1  ounce  each  of  whiskey  and  water  was 
administered. 

Dog  25  :  Short  hair ;  weight  30  pounds ;  temperature  before 
anaesthetic  102. 70;  uncovered;  anaesthetic  ether.  One-half 
hour  after  beginning  the  anaesthetic  withdrew  9  ounces  of  blood. 
Temperature  just  after  bleeding  101.90.  Just  before  bleeding 
gave  an  enema  of  whiskey  and  water,  each  1  ounce.  Tempera- 
ture one-half  hour  after  bleeding  100.20,  one  hour  after  bleed- 
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ing  98. 6°.     Anaesthetic  was  discontinued,  and  one-half   hour 
later  the  temperature  was  98.90. 

On  observation  it  will  be  seen  that  dogs  24  and  25  were  both 
large  dogs,  and  the  loss  of  temperature  was  about  40  in  each 
case.  From  these  experiments  it  would  appear  that  the  use  of 
enemata  of  whiskey  caused  an  increased  loss  of  temperature 
under  anaesthetics. 

The  second  series  of  experiments  was  much  more  complicated 
and  difficult  than  those  which  have  just  been  detailed.  In  addi- 
tion to  observations  upon  temperature  observations  were  made 
upon  blood-pressure.  As  has  already  been  said,  these  were 
recorded  upon  a  revolving  drum,  by  means  of  a  glass-pen 
floating  in  a  U-tube  of  mercury,  and  connected  with  the  com- 
mon carotid  artery  of  the  dog.  The  first  record  of  blood- 
pressure  was  made  in  all  cases  after  the  dog  had  become 
completely  anaesthetized,  as  earlier  the  dog's  struggles  caused 
wide  variations  of  blood-pressure. 

The  experiments  were  modified  by  various  operations,  such 
as  the  withdrawal  of  blood,  the  production  of  fractures,  ampu- 
tations, etc.,  which  will  now  be  described  in  detail. 

Experiment  XI.  Dog  26:  Long  hair;  weight  36  pounds; 
uncovered;  anaesthetic  ether.  Temperature  at  10  p.m.,  just  be- 
fore beginning  the  anaesthetic,  101.60;  temperature  at  10.40  p.m., 
101.70;  at  11. 15  p.m.,  101.70;  at  11.30  p.m.,  ioo°;  at  11.50  p.m., 
99.70.  Blood-pressure  at  10.30  p.m.,  96  mm.;  at  11. 15  p.m., 
86  mm.;  at  11.48  p.m.,  90  mm.  This  dog,  which  was  a  large 
one,  lost  under  ether  1.90  of  temperature  and  but  6  mm.  of 
blood-pressure. 

Experiment  XII.  Dog  27  :  Short  hair;  weight  24^  pounds  ; 
uncovered  ;  anaesthetic  chloroform.  Temperature  at  9.30  p.m., 
just  before  beginning  anaesthetic,  103. 30.  At  9.25  p.m.,  a  hypo- 
dermic of  atrop.  sulph.,  y^-,  morphia  sulph.,  y1^-,  was  given. 
Temperature  at  10.13  p.m.,  ioi°;  at  10.35  p-M-»  ioo°;  at  11.05 
p.m.,  99. 6°;  at  11.30  p.m.,  99.90.  Anaesthetic  stopped  at  11.30 
p.m.;  at  12  a.m.  temperature  99.40.  Blood-pressure  at  9.45  p.m., 
130  mm.;  at  10.35  p.m.,  112  mm.;  at  11.22  p.m.,  96  mm.;  at 
1 1.30  p.m.,  97  mm. 
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It  will  be  seen  that  this  experiment  corresponds  closely  to 
that  of  dog  4;  there  is  a  marked  loss  of  temperature,  and  after 
the  chloroform  was  stopped  in  both  cases  the  temperature  con- 
tinued to  fall.  There  is  also  a  loss  of  33  mm.  of  blood-pressure. 
The  amounts  of  atropine  and  morphine  given  in  the  case  were 
small,  probably  scarcely  enough  to  effect  the  experiments.  They 
were  given  since  a  number  of  dogs  had  died  under  chloroform, 
and  it  had  been  suggested,  and  is  a  well-known  fact,  as  men- 
tioned by  Dastre  in  his  work  on  Les  Anesthesiques,  that  chloro- 
form anaesthesia  upon  dogs  is  rendered  more  safe  by  this  method. 

Experiment  XIII.  This  experiment  is  of  special  interest  on 
account  of  the  fact  that  the  dog  was  uncovered  and  in  a  room 
of  high  temperature. 

Dog  28  :  Short  hair ;  weight  23^  pounds  ;  uncovered  ;  anaes- 
thetic ether.  Temperature  at  8.40  p.m.,  just  before  beginning 
the  anaesthetic,  1020;  at  9.10  p.m.,  temperature  of  room  960, 
temperature  of  dog  104.30;  at  9*4°  p-M->  temperature  of  room 
920,  of  dog  105 .4°;  at  10.10  p.m.,  temperature  of  room  930,  of 
dog  106. 1  °;  at  10.47  P-M'»  temperature  of  room  930,  of  dog 
106.40.  The  dog  panted  violently  during  the  observation. 
The  blood-pressure  at  9.05  p.m.  was  130  mm.;  repeated  obser- 
vations were  taken,  but  all  need  not  be  recorded.  At  9.26  p.m. 
the  blood-pressure  was  118  mm.;  at  10  p.m.,  115  mm.;  at  10.55 
p.m.,  98  mm.  It  will  thus  be  observed  that  although  the  dog 
was  uncovered,  with  short  hair  and  medium  weight,  the  heat  of 
the  room  was  sufficient,  even  under  profound  anaesthesia,  to 
raise  the  temperature  4.40.  In  spite  of  the  great  elevation  of 
temperature  the  blood-pressure  decreased  32  mm.  Under  the 
anaesthetic  the  dog  perspired  very  freely,  and  after  it  was  stopped 
recovered  slowly  and  seemed  to  be  extremely  exhausted,  much 
more  exhausted  than  was  observed  in  the  case  of  any  dog,  un- 
less it  was  dog  No.  3,  which  lost  9.70  under  anaesthesia  while 
uncovered. 

Experiment  XIV.  This  experiment  was  upon  a  dog  covered 
and  surrounded  by  hot  bottles. 

Dog  29:  Long  hair;  weight  55  pounds;  anaesthetic  ether; 
covered  with  cotton-wadding  and  surrounded  by  hot  bottles. 
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These  were  applied  one-half  hour  after  beginning  the  anaesthetic. 
Temperature  at  9  p.m.,  just  before  beginning  the  anaesthetic, 
102. 40;  at  9.45  p.m.,  102. 8°;  at  10.10  p.m.,  10440;  at  10.40  p.m., 
105.  i°;  at  11  p.m.,  106. 1  °.  The  temperature  one-half  hour  after 
stopping  the  anaesthetic,  the  covering  and  hot  bottles  being  re- 
moved, was  101.90.  The  dog  panted  violently  while  covered, 
but  panting  ceased  when  the  covering  was  removed.  At  9.30 
p.m.  the  blood-pressure  was  112  mm.;  at  9.45  p.m.,  136  mm.;  at 
10.05  P-M?  r54  mm.;  at  10.33  p-M->  l7&  mm-J  at  11  p.m.,  176 
mm.  This  experiment  is  of  very  great  interest  in  comparison 
with  that  preceding.  This  dog  gained  while  covered  3.70  of 
temperature ;  dog  28  gained  4.40  of  temperature.  This  dog 
gained  64  mm.  in  blood-pressure,  whereas  dog  28  lost  32  mm. 
Dog  29  did  not  show  the  exhaustion  which  appeared  in  dog  28. 
It  would  seem,  after  these  two  experiments,  that  whereas  the 
dog's  temperature  may  be  increased  under  profound  anaesthesia 
by  the  warm  air  of  the  room,  or  by  warm  covering  and  hot 
bottles,  in  a  heated  room  the  blood-pressure  is  decreased, 
whereas  in  a  room  of  ordinary  temperature  the  blood-pressure 
is  increased.  The  dog  is  also  much  less  exhausted  in  a  room 
of  ordinary  temperature  than  in  a  hot  room.  It  would  seem, 
therefore,  that  the  advantage  was  vastly  in  favor  of  warm  cover- 
ing in  a  room  of  ordinary  temperature,  since  the  exhaustion  is 
less  and  loss  of  temperature  and  blood-pressure  are  prevented. 

Experiment  XV.  This  experiment  was  one  in  which  there 
was  a  compound  fracture  of  the  femur,  followed  by  amputation. 

Dog  30:  Long  hair;  weight  36  pounds;  uncovered;  anaes- 
thetic ether.  Temperature  at  9.03  p.m.,  before  beginning  the 
anaesthetic,  102. 70;  temperature  at  9.40  p.m.  was  1020;  at  10.15 
p.m.,  100.70;  at  10.59  p-mj  99-6°.  Anaesthetic  stopped  at  11  p.m. 
Temperature  at  11.30  p.m.,  100.2°.  At  9.38  p.m.  there  was  a 
compound  comminuted  fracture  made,  with  laceration.  Ampu- 
tation of  the  femur  was  begun  at  10.15  p.m.  and  ended  at  10.31 
p.m.  At  9.35  p.m  blood-pressure  was  no  mm.;  at  9.50  p.m., 
96  mm.;  at  10.13  p.m.,  104  mm.;  at  10.30  p.m.,  82  mm.;  at 
10.40  p.m.,  72  mm. ;  at  10.45  p-M->  88  mm. ;  at  10.53  P-M ■>  85  mm. 
It  will  be  observed  that  this  dog  lost  3.10  of  temperature  during 
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one  and  a  half  hours,  and  the  loss  in  blood-pressure  was  25  mm. 
during  the  whole  period  of  observation.  Just  after  the  close 
of  the  amputation  the  loss  in  blood-pressure  had  amounted  to 
38  mm.  It  will  thus  be  observed  that  in  this  dog  the  loss  in 
temperature  and  blood-pressure  is  associated  under  anaesthesia, 
without  covering,  and  during  prolonged  operation. 

Experiment  XVI.  In  this  experiment  three  legs  were  am- 
putated, great  care  being  taken  to  prevent  loss  of  blood. 

Dog  31:  Short  hair;  weight  26  pounds;  anaesthetic  ether; 
uncovered.  Temperature  before  the  beginning  of  the  anaes- 
thesia at  9.03  p.m.  was  1030;  at  9.35  p.m.  the  temperature  was 
101.60;  at  10  p.m.,  1020.  Three  legs  were  amputated,  being 
constricted  with  rubber  bands,  so  there  was  no  loss  of  blood. 
The  right  hind-leg  was  amputated  at  9.21  p.m.,  the  right  fore- 
leg at  9.25  p.m.,  and  the  left  fore-leg  at  9.27^  p.m.  Blood- 
pressure  at  9.15  p.m.  was  122  mm.;  at  9.20  p.m.,  132  mm.;  at 
9.22  p.m.,  163.5  mm.;  at  9.24  p.m..  175  mm.;  at  9.25  p.m.,  206 
mm.;  at  9.26  p.m.,  185  mm.;  at  9.29^  p.m.,  192  mm.;  at  9.35  p.m., 
187  mm.;  at  9.44  p.m.,  175  mm.  Observations  of  blood-pressure 
were  discontinued  on  account  of  clogging  of  the  mercury.  It 
will  be  observed  that  although  this  dog  was  anaesthetized  while 
uncovered,  he  lost  during  the  whole  hour  2.8°,  an  average 
loss  for  a  dog  of  this  weight.  The  amputations  were  made 
about  midway  in  the  observation,  and  the  three  occupied  in 
their  completion  but  six  and  one-half  minutes.  There  was  no 
loss  of  blood,  and  the  blood-pressure  at  the  end  of  the  observa- 
tion and  about  sixteen  minutes  after  the  completion  of  the  last 
amputation  had  gained  53  mm.  If  the  blood-pressure  may  be 
taken  in  a  degree  as  a  measure  of  the  condition  of  the  animal 
during  observation,  this  illustrates  in  a  striking  manner  the 
benefit  obtained  by  rapid  operation  without  loss  of  blood. 

Experiment  XVII.  This  experiment  was  made  upon  a  dog 
while  covered,  blood  being  withdrawn. 

Dog  32:  Long  hair;  weight  34  pounds;  anaesthetic  ether; 
covered  with  cotton-wool  at  9.30  p.m.;  no  hot  bottles  used. 
Temperature  at  9.06  p.m.,  before  beginning  the  anaesthetic,  was 
102. 2°;  at  9.35  p.m.,  102. 70;  at  10.05   p.m.,  102.90;  at  10.35  p.m., 
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103. 30;  at  11.05  p-M->  I03°-  Anaesthetic  stopped  at  II.  12  p.m.; 
covering  continued.  Temperature  at  11.45  p.m.,  1030.  At  10.24 
p.m.  8  ounces  of  blood  were  withdrawn.  The  blood-pressure  at 
9.45  p.m.  was  103  mm.;  at  10.20  p.m.,  112  mm.  Immediately 
after  the  withdrawal  of  blood  at  10.25  p.m.  the  blood-pressure 
was  78  mm.;  at  11.13  p.m.,  52  mm. 

In  comparing  dog  32  with  dog  31  it  will  be  seen  that  in  dog 
32,  when  protected,  the  temperature  rose  under  the  anaesthetic. 
The  withdrawal  of  blood  was,  however,  accompanied  by  a  loss 
of  blood-pressure  amounting  to  5  1  mm.,  or  about  one-half  of  the 
blood-pressure.  When  it  is  remembered  that  this  accompanied 
the  simple  withdrawal  of  blood,  whereas  in  dog  31  the  ampu- 
tation of  three  legs  took  place,  no  blood  being  lost,  it  would 
seem  to  illustrate  most  forcibly  the  value  of  protecting  the  dog 
against  hemorrhage. 

Experiment  XVIII.  In  this  experiment  the  dog  was  covered, 
blood  was  withdrawn,  and  a  stimulating  enema  administered. 

Dog  33:  Short  hair;  weight  23  pounds;  anaesthetic  ether; 
covered  with  cotton  and  a  blanket,  but  no  hot  bottles.  Anaes- 
thetic was  begun  at  9  p.m.  Temperature  was  forgotten  until 
9.20  p.m.,  when  it  was  101.20  ;  at  9.50  p.m.,  99.90  ;  at  10.20  p.m., 
99. 6°;  at  10.57  p-M-»  9870;  at  11.20  p.m.,  98. 30.  Anaesthetic 
was  stopped  at  1 1. 15  p.m.  Temperature  at  1 1.50  p.m.,  99. 2°.  At 
10.45  P>M-  six  and  a  half  ounces  of  blood  were  withdrawn.  At 
1 1  p.m.  an  enema  of  hot  water,  2  ounces,  and  brandy,  1  ounce, 
was  administered.  The  blood-pressure  at  9.25  p.m.  was  112 
mm.;  at  10.45  P-M  was  108  mm.;  at  10.50  p.m.,  five  minutes 
after  the  withdrawal  of  blood,  88  mm.;  at  10.53  P-M.,  92  mm.; 
at  11  p.m.,  81  mm.;  at  11. 15  p.m.,  96  mm.  A  comparison  of 
this  dog  with  dog  32,  upon  which  the  same  experiment  was 
performed,  shows  a  greater  loss  in  temperature.  This  may  be 
accounted  for  in  part  by  the  fact  that  dog  33  weighed  23  pounds, 
whereas  dog  32  weighed  34  pounds.  The  loss  in  blood-pressure 
in  dog  33  at  the  close  of  the  experiment  amounted  to  but  16 
mm.,  as  against  51  mm.  in  dog  32.  It  is  possible  that  the  ad- 
ministration of  alcohol  at  11  p.m.  may  have  been  a  factor  in 
increasing  the  blood-pressure  after  bleeding. 
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Experiment  XIX.  In  this  experiment  the  dog  was  covered 
and  surrounded  by  hot  bottles  and  a  leg  was  fractured  and 
slowly  amputated. 

Dog  34:  Hair  was  cut  short ;  weight  15  pounds;  anaesthetic 
ether.  At  9.15  p.m.,  just  before  anaesthetic,  temperature  was 
102. 2°.  At  9.55  p.m.  dog  was  covered  with  cotton-wadding  and 
surrounded  by  hot  bottles.  At  9.47  p.m.  the  temperature  was 
98.5 °;  at  10.18  p.m.,  970;  at  10.54  p-M->  96.60 ;  at  11. 15  p.m., 
96. 2°.  At  9.37  p.m.  the  hind-leg  was  fractured  and  slowly  am- 
putated, with  some  loss  of  blood.  At  10.04  PM-  an  enema  of  1 
ounce  each  of  water  and  whiskey  was  administered.  At  10.1$ 
p.m.,  after  the  completion  of  the  amputation,  the  dog  stopped 
breathing  and  nearly  died,  but  recovered  with  artificial  respira- 
tion. 

Blood-pressure  at  9.30  p.m.  was  130  mm.  ;  at  9.37  p.m.,  132 
mm.;  at  9.40  p.m.,  just  after  the  fracture,  106  mm. ;  at  9.55  p.m., 
90  mm.;  at  10  p.m.,  98  mm.;  at  10.10  p.m.,  80  mm.;  at  10.22 
p.m.,  89  mm.;  at  10.30  p.m.,  98.5  mm.;  at  10.58  p.m.,  100  mm. 

It  will  be  noticed  in  this  experiment  that  the  covering  and 
hot  bottles  were  not  applied  to  the  dog  until  forty  minutes  after 
the  beginning  of  the  anaesthetic.  During  this  period  the  tem- 
perature had  decreased  5. 6°.  After  the  dog  was  protected  and 
surrounded  by  artificial  heat  the  loss  of  temperature  was  very 
slight.  The  effect  of  the  anaesthetic  and  operation  upon  this 
dog  was  most  profound.  The  blood-pressure  did  not,  however, 
decrease  toward  the  end  of  this  case  as  in  that  of  dog  32,  from 
which  blood  was  withdrawn,  but  which  had  no  stimulation  by 
alcohol.  When  it  is  remembered  that  this  dog  weighed  but  15 
pounds,  it  seems  probable  that  the  alcohol  must  have  had  an 
effect  in  preventing  the  loss  of  blood-pressure. 

Experiment  XX.  In  this  experiment  three  legs  were  ampu- 
tated, being  constricted  by  rubber-bands  to  prevent  loss  of  blood. 
Later  blood  was  withdrawn.  Unfortunately,  my  notes  do  not 
state  whether  the  dog  was  covered  or  not.  My  memory  is  that 
the  dog  was  covered  and  surrounded  by  hot  bottles.  But  if 
this  were  not  true  the  experiment  is  even  more  striking. 

Dog  35:  Long  hair;  weight  32  pounds;  anaesthetic  ether; 


382  ALLEN, 

covering  uncertain.  Temperature  at  8.55  p.m.,  before  the  anaes- 
thetic, 1020.  Temperature  at  9.30  p.m.,  100.20 ;  at  10.04  p.m., 
101.90;  at  10.50  p.m.,  101.60. 

At  9.30  p.m.  amputated  hind-leg.  At  9.35  p.m.  one  fore-leg 
was  amputated.  At  9.48  p.m.  a  second  fore-leg  was  amputated. 
At  10.30  p.m.  eight  ounces  of  blood  were  withdrawn  by  loosen- 
ing a  rubber-band.  Blood-pressure  at  9.28  p.m.  was  130  mm.; 
at  9.35  p.m.,  168  mm.;  at  9.40  p.m.,  116  mm.;  at  9.48  p.m.,  112 
mm.;  at  9.50  p.m.,  i  18  mm.;  at  10.29  p.m.,  98  mm.;  at  10.35  p.m., 
54  mm. ;  at  10.37  p-M-»  64  mm. ;  at  1 1  p.m.,  75  mm.  It  will  be  seen 
that  this  dog  lost  in  one  hour  and  forty-five  minutes  but  0.40  in 
temperature,  in  spite  of  the  fact  that  eight  ounces  of  blood  were 
withdrawn  and  three  legs  were  amputated.  The  dog  lost,  how- 
ever, in  blood-pressure  55  mm.  At  the  end  of  the  amputations 
there  was  the  greatest  loss  of  blood-pressure,  which  amounted 
to  76  mm.  The  results  in  this  dog  are  striking  when  compared 
with  dog  31.  In  dog  31  three  legs  were  amputated  without  loss 
of  blood,  the  dog  being  uncovered.  Dog  31  lost  in  fifty-seven 
minutes  2.8°  of  temperature ;  but  in  spite  of  the  fact  that  three 
legs  were  rapidly  amputated,  all  loss  of  blood  being  prevented, 
he  gained  in  twenty-nine  minutes  from  the  time  of  the  first  ob- 
servation 53  mm.  in  blood-pressure.  Although  dog  31  was 
uncovered  and  there  was  some  loss  of  temperature,  he  actually 
gained  in  blood-pressure.  This  would  seem  to  demonstrate  the 
benefits  of  rapid  operation  and  the  prevention  of  loss  of  blood. 

In  drawing  conclusions  from  the  observations  made  in  this 
paper,  I  wish  it  to  be  distinctly  understood  that  the  observations 
have  been  made  from  the  standpoint  of  the  clinician  and  not  of 
the  physiologist,  and  no  pretence  is  made  to  physiological 
knowledge.  It  is  hoped,  however,  that  the  observations  may 
prove  suggestive  and  perhaps  aid  in  eliminating  certain  risks 
pertaining  to  surgical  operations.  The  following  conclusions 
would  suggest  themselves  : 

1.  Dogs  lose  temperature  in  marked  degree  under  prolonged 
anaesthesia  produced  in  a  room  of  ordinary  temperature — e.  g., 
650  to  750. 

2.  This  loss  of  temperature  may  be  prevented  largely,  if  not 
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entirely,  by  preventing  the  radiation  of  heat  by  carefully  cover- 
ing the  animal. 

3.  The  temperature  may  actually  be  increased  under  anaes- 
thesia by  covering  the  dog,  and  at  the  same  time  by  surround- 
ing it  with  hot  bottles.  It  is  not  intended  to  be  understood  that 
it  is  desirable  to  increase  temperature  during  operations,  but 
simply  to  show  that  this  can  be  accomplished.  This  renders 
it  certain  that  loss  of  temperature  can  be  prevented  by  proper 
measures. 

4.  That  these  changes  in  temperature  are  due  to  anaesthesia 
seems  evident  from  the  following  facts :  a.  That  the  changes  in 
the  temperature  of  dogs  without  anaesthesia  were  very  slight. 
b.  That  the  variations  in  temperature  under  anaesthesia  bore  a 
direct  relation  to  the  conditions  under  which  the  anaesthetic 
was  administered,  viz.,  whether  the  dog  was  uncovered,  covered, 
or,  in  addition  to  this,  was  surrounded  by  hot  bottles. 

5.  The  tendency  of  the  temperature  after  the  cessation  of  the 
anaesthetic  was  usually  to  return  to  normal,  no  matter  whether 
it  had  been  above  or  below  that  point. 

6.  Ergot  and  sulphate  of  atropine,  while  but  little  experi- 
mented with,  served  to  retard  somewhat  the  loss  of  heat  under 
anaesthesia. 

7.  After  stopping  the  administration  of  ether,  the  heat  which 
had  been  lost  was  quickly  regained.  After  anaesthesia  by  chlo- 
roform and  the  A.  C.  E.  mixture,  the  temperature  continued  to 
fall  for  some  time  after  the  administration  of  the  chloroform  had 
ceased. 

8.  Observations  upon  blood-pressure  seemed  to  show  that 
the  loss  of  pressure  corresponded  closely  with  the  loss  of  heat. 

9.  Alcohol  enemata,  while  aiding  in  the  recovery  of  blood- 
pressure,  decreased  the  rapidity  of  the  recovery  of  heat.  The 
experiments  were,  however,  too  few  to  warrant  the  drawing  of 
conclusions. 

10.  In  a  room  having  a  high  temperature,  viz.,  93 °  to  960, 
the  dog's  temperature  was  increased  very  greatly  under  anaes- 
thesia— i.e.,  4.60.  At  the  same  time  the  blood-pressure  de- 
creased 32  mm.     The  dog  panted  violently  and  was  wet  with 
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perspiration,  and  seemed  greatly  exhausted  at  the  close  of  the 
experiment. 

This  observation  fairly  raises  the  question,  if  operations  under 
a  high  temperature  are  not  exhausting  to  the  patient  as  well  as 
to  the  operator,  and  distinctly  less  advantageous  than  operations 
in  a  room  of  moderate  temperature  with  the  patient  thoroughly 
protected. 

11.  Slow  operations,  with  loss  of  blood,  produced  far  greater 
loss  of  blood-pressure  than  operations  of  vastly  greater  magni- 
tude performed  quickly,  care  being  taken  to  prevent  loss  of 
blood. 

While  care  must  be  exercised  in  drawing  conclusions  from 
observations  made  upon  dogs,  these  have  confirmed  me  thor- 
oughly in  the  belief  that  in  prolonged  operations  patients  should 
be  carefully  covered  to  prevent  loss  of  heat,  and  that  if  they 
have  already  lost  heat  from  injury  or  exposure,  the  application 
of  artificial  heat  is  strongly  indicated.  The  fact  that  dogs  are 
covered  with  hair,  and  that  their  temperature  is  largely  regu- 
lated through  the  respiratory  tract,  rather  than  the  skin,  would 
suggest  the  conclusion  that  if  in  dogs  artificial  covering  and 
heat  are  desirable  to  prevent  loss  of  temperature,  in  human 
beings  this  is  still  more  important.  I  believe,  also,  that  the 
carelessness  exhibited  by  many  in  the  loss  of  time  during  oper- 
ations is  most  deleterious,  and  that  operations  performed  with 
as  much  dispatch  as  is  consistent  with  good  work  are  decidedly 
to  the  advantage  of  the  patient. 

Further  care,  to  prevent  as  much  as  possible  the  loss  of  blood, 
is  of  great  importance. 

In  conclusion  I  have  just  a  few  words  to  say  about  observa- 
tions made  upon  patients. 

Since  I  have  believed  in  the  desirability  of  saving  heat,  time, 
and  blood  in  all  serious  operations,  observations  upon  my  own 
patients  show  little,  unless  it  be  to  show  that  with  care  little  loss 
of  temperature  occurs. 

It  is  evidently  impossible  to  measure  blood-pressure  upon 
patients,  as  is  done  in  dogs.  There  are,  however,  some  obser- 
vations of  interest. 
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Eighty  patients  were  observed  as  follows :  The  temperature 
was  taken  about  8  a.m.,  from  one  to  two  hours  before  the  time 
of  operation.  The  temperature  was  taken  again  just  before  be- 
ginning the  anaesthetic,  and  it  was  taken  a  third  time  just  after 
the  operation.  The  temperatures  taken  just  before  and  just 
after  the  operations  were  rectal.  In  almost  all  cases  there  was 
a  slight  increase  in  temperature  from  the  morning  observation  to 
that  just  preceding  the  operation.  This  averaged  £ °.  There 
was  usually  a  loss  of  temperature  during  operation  ranging  from 
1. 50  to  2°.  The  loss  of  2°  was,  however,  very  rare.  The  aver- 
age was  about  f  °.     In  some  cases  there  was  no  loss. 

The  operations  were  of  all  sorts,  some  being  small  operations, 
but  the  bulk  of  them  were  heavy  operations,  such  as  amputa- 
tions of  the  breast,  laparotomy,  nephrectomy,  suprapubic  cyst- 
otomy, litholapaxy,  removal  of  the  appendix,  cholecystotomy, 
etc.  One  observation  upon  a  nervous  patient  was  very  interest- 
ing. Her  temperature  at  8  a.m.  was  99. 2°;  about  one-and-a-half 
hours  later,  just  before  the  operation,  it  was  104.40.  After  the 
removal  of  an  ovarian  cyst,  the  operation  being  exceedingly 
difficult  and  lasting  one  hour  and  five  minutes,  the  temperature 
was  100.20.  Thus  before  operation,  there  was  in  a  short  time 
an  increase  of  temperature  of  5. 2°,  this  increase  being  so  far  as 
I  could  determine  a  nervous  phenomenon.  These  observations 
upon  patients,  showing  as  they  do  so  little  loss  of  temperature, 
seemed  to  me  to  show  that  with  care  in  operating  a  distinct 
source  of  depression  may  be  avoided.  While  few  will,  I  believe, 
question  this  conclusion,  as  was  said  in  the  beginning  of  this 
paper,  an  extended  observation  has  impressed  upon  me  the 
belief  that  many  operators  do  not  fully  realize  the  importance 
of  protecting  their  patients  during  operation  from  loss  of  tem- 
perature, loss  of  blood,  and  loss  of  time. 
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DISCUSSION. 

Dr.  G.  W.  Gay,  of  Boston. 

It  gives  me  great  pleasure  to  have  this  subject  brought  forward  in 
such  an  interesting  and  exhaustive  manner.  My  observations  in  this 
direction  have  only  been  rough  clinical  ones ;  I  have  never  studied 
the  temperature  in  the  systematic  manner  mentioned  in  this  paper. 
The  importance  of  protecting  our  patients  during  operation  was  long 
ago  demonstrated  at  our  hospital,  and  this  is  a  matter  of  the  greatest 
importance  when  the  patients  are  weak.  Where  you  are  obliged  to 
operate  upon  patients  who  are  wasted  by  disease,  they  will  stand  the 
operation  very  much  better  if  you  will  protect  their  body-heat.  In 
several  cases  we  have  been  called  upon  to  amputate  the  thigh,  and  in 
two  cases  the  hip-joint  where  the  patients  were  exhausted  very  much 
by  disease,  and  great  service  was  rendered  them  by  taking  this  pre- 
caution. I  always  make  it  a  rule  to  make  every  preparation  before 
the  patient  is  touched,  and  in  such  cases  I  do  not  take  them  to  the 
operating-room,  but  operate  in  their  own  beds.  The  patients  are 
covered  with  woollen  blankets,  not  sheets,  as  we  all  know  the  supe- 
riority of  wool  over  linen.  When  everything  is  in  readiness  the 
patient  is  given  a  little  ether,  and  primary  anaesthesia  is  all  that  we 
usually  aim  to  get.  The  incision  is  made  quickly,  and  the  moment 
the  bone  is  sawn  the  anaesthetic  is  removed,  so  that  the  patient  is  not 
tinder  ether  more  than  about  five  minutes.  A  few  whiffs  of  ether  are 
given  occasionally  while  dressing  the  wound.  We  find  that  shock  is 
very  much  less  when  these  methods  are  employed.  During  the  whole 
time  the  only  part  exposed  is  the  seat  of  the  operation,  the  patient 
being  kept  covered  and  warm. 

Dr.  Roswell  Park,  of  Buffalo,  N.  Y. 

There  seems  to  be  a  connecting  link  between  my  paper  and  Dr. 
Allen's.  Anaesthetics  are  one  of  the  predisposing  factors  in  reducing 
or  diminishing  immunity,  and  the  doctor's  researches  shed  some  light 
upon  this  subject.  He  shows  that  when  body-temperature  is  lost  there 
is  an  alteration  in  the  chemical  process,  and  I  think  it  brings  about  a 
condition  which  favors  infection. 
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Dr.  R.  H.  Harte,  of  Philadelphia. 

I  dislike  to  see  this  paper  pass  without  some  discussion.  The  aver- 
age country  practitioner,  as  well  as  many  city  surgeons,  simply  cover 
their  patients  with  a  linen  sheet,  and  great  shock  is  the  result.  I 
think  this  is  largely  the  fault  of  teachers,  and  those  of  us  occupying 
teaching  positions  should  emphasize  this  strongly  in  our  lectures.  In 
Philadelphia  my  practice  is  to  cover  the  patient  with  wool  and  have 
hot-water  bottles  lying  along  each  side.  This  was  brought  to  my 
notice  by  Dr.  Ashhurst,  who  lays  great  stress  upon  this  subject.  Resi- 
dent physicians  and  students  should  be  impressed  with  its  importance. 

Dr.  Gay.  The  amount  of  ether  necessary  in  operating  depends 
upon  the  amount  of  vitality  of  the  patient,  and  it  is  astonishing  how 
little  ether  is  necessary  in  some  cases.  Some  surgeons  do  not  like 
their  patient  to  move  during  the  operation,  as  it  makes  them  nervous, 
but  I  do  not  care  about  a  little  involuntary  motion  when  operating. 
If  the  patient  can  bear  the  ether  it  is  all  right  to  keep  him  under  it, 
but  a  few  whiffs  at  intervals  are  sufficient  in  many  operations.  The 
rule  should  be  the  less  ether  the  better,  as  regards  shock  and  rallying 
from  the  immediate  effects  of  the  operation. 

Dr.  Christian  Fenger,  of  Chicago. 

I  have  been  much  interested  in  this  paper,  and  I  think  it  clears  up 
several  thoughts  and  doubts.  I  think  we  should  use  a  hot  room  and 
hot-water  bottles.  In  some  cases  where  it  is  necessary  to  prolong  the 
operation,  I  think  this  method  does  much  good  and  prevents  consider- 
able shock.  Our  thoughts  and  actions  must  be  controlled  in  the 
manner  suggested  in  Dr.  Allen's  paper. 

Dr.  De  Forest  Willard,  of  Philadelphia. 

I  consider  the  matter  of  temperature  so  important  that  I  always 
have  the  patient  thoroughly  covered,  and  if  very  feeble  surrounded 
with  hot-water  bags  during  an  operation.  At  the  present  time  I  am 
having  made  an  asbestos  mattress  heated  by  electricity  and  also  a  hot- 
water  mattress,  as  I  desire  to  try  the  effect  of  these  methods  of  retain- 
ing animal  heat. 

In  cases  of  shock  following  severe  injury  we  are  often  too  careless 
in  regard  to  the  loss  of  heat,  especially  when  water  is  used  upon  the 
wound.     Its  evaporation  during  operation   adds  greatly  to  the  de- 
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pression,  and  may  turn  the  scale  against  the  patient.  The  prolonged 
use  of  ether  and  the  unnecessary  loss  of  heat  are  responsible  for  many 
deaths. 

Dr.  Robert  Abbe,  of  New  York. 

I  think  one  of  the  best  agents  for  retaining  heat  is  cotton-batting 
bound  on  snugly,  and  this  is  especially  true  in  children.  I  know  of 
many  severe  operations  that  have  been  carried  through  in  this  way. 

In  regard  to  what  Dr.  Willard  speaks  of,  I  have  had  some  experience 
with  these  methods,  and  I  do  not  think  them  safe.  I  had  two  cases 
burnt  in  bed.  The  electro-therm  mattress  has  now  been  adapted  to 
an  operating  table.  If  you  will  watch  it  closely  it  is  pleasant  enough, 
but  when  it  is  confined  it  becomes  a  dangerous  method. 

Dr.  T.  A.  McGraw,  of  Detroit,  Mich. 

I  would  like  to  refer  to  a  method  that  is  well  known  to  all  of  us, 
and  that  is  that  much  less  anaesthetic  will  be  necessary  if  you  precede 
it  by  a  hypodermic  injection  of  morphine.  I  do  not  think  the 
morphine  acts  in  a  way  that  would  diminish  the  patient's  force,  and 
it  makes  the  use  of  the  anaesthetic  much  less  necessary. 

Dr.  C.  B.  Nancrede,  of  Ann  Arbor,  Mich. 

I  fear  the  anaesthetic  much  more  than  I  do  the  knife,  as  I  usually 
know  what  the  knife  is  going  to  do,  but  I  do  not  know  what  the 
anaesthetic  will  do.  I  think  this  paper  will  go  far  toward  assisting 
teachers,  and  it  seems  to  me  important  to  impress  on  students  and 
practitioners  that  anaesthetics  are  sources  of  great  danger.  As  to  the 
loss  of  temperature  from  anaesthetics  and  the  rapidity  of  operating, 
I  think  it  is  very  important  that  Dr.  Allen  has  called  attention  to 
this  question  of  heat.  Concerning  the  rapidity  of  operation  it  must 
be  remembered  that  the  most  approved  method  very  frequently  calls 
for  the  use  of  a  great  length  of  time  in  doing  operations,  and  it  is 
often  useless  to  attempt  to  work  rapidly.  It  seems  to  me  that  not 
enough  stress  has  been  laid  upon  the  loss  of  blood.  I  have  heard  of 
operations  upon  the  breast,  where  two  or  three  and  a  half  hours  were 
needed,  and  yet  very  little  shock  was  produced.  This  has  been  ex- 
plained by  the  fact  that  not  a  single  drop  of  blood  was  lost.  In  some 
cases  as  many  as  sixty  or  seventy  pairs  of  catch-forceps  have  been  used 
which,  of  course,  takes  a  great  deal  of  time.     I  think  it  an  error  to 
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lay  so  little  stress  upon  the  loss  of  blood,  and  to  urge  rapidity  of 
operation.  Then  again  a  great  deal  depends  upon  the  operator,  as 
one  man  can  do  as  good  work  in  one  minute  as  another  man  can  in 
five.  I  think  it  is  bad  surgery  to  talk  about  limiting  the  time  of 
operating,  and  I  do  not  believe  in  this  reckless  loss  of  heat  and  blood 
and  the  reckless  use  of  anaesthetics.  In  hip-joint  amputations  I  take 
especial  precautions,  and  I  am  quite  certain  that  patients  recover  from 
the  anaesthetic  much  better  in  a  warm  room,  as  the  anaesthetic  must 
be  gotten  rid  of  by  evaporation.  If  you  do  not  supply  artificial  heat, 
then  the  patient  must  supply  the  heat. 

I  am  very  glad  to  hear  these  expressions  regarding  anaesthetics,  and 
I  am  sure  lessons  will  be  learned  from  this  paper. 


SOME  OBSERVATIONS  RELATIVE  TO  THE  SUR- 
GERY OF  THE  LARGE  INTESTINE. 


BY  THEODORE  A.  McGRAW,  M.D., 

DETROIT. 


It  is  not  my  purpose  in  this  paper  to  treat  exhaustively  of  all 
of  the  maladies  of  the  large  intestine  which  are  of  surgical 
interest,  but  shall  confine  myself  to  two  topics: 

1.  The  dislocations  of  the  transverse  colon  as  a  cause  of  inter- 
mittent obstructions  of  the  gall-ducts,  and, 

2.  The  anatomical  peculiarities  of  the  colon  which  make  the 
treatment  of  fistula  and  false  anus  of  that  gut  difficult. 

The  systematic  text-books  do  not  sufficiently  emphasize  those 
differences  in  formation  which  make  the  surgery  of  the  large  gut 
different  from  that  of  the  small.  They  may  be  briefly  stated  as 
follows  :  The  small  intestine  is  supplied  with  three  coats,  evenly 
and  symmetrically  distributed  over  its  whole  extent.  It  is  nearly 
entirely  surrounded  with  peritoneum,  and  has  a  long  and  flexi- 
ble mesentery.  It  is  closed  at  the  upper  end  by  weak  sphincters, 
which  permit  of  easy  regurgitation,  and  at  the  lower  end  by  a 
valve  which  favors  the  discharge  of  its  contents  but  inhibits  the 
passage  into  it  of  gases  or  feces  from  the  colon.  Its  great 
length  tends  to  prevent  its  distention  by  gases,  as  any  begin- 
ning tension  becomes  at  once  relieved  by  the  passage  of  its 
contents  to  another  part  of  the  bowel.  Its  contents  are  liquid 
or  gaseous,  and  never  become  inspissated  or  hard.  They  are 
propelled  through  the  bowel  by  the  muscles,  which  contract  and 
retract  it,  and  by  the  varying  pressure  of  the  abdominal  walls. 
When  obstructed  it  tends  to  empty  itself  by  reversing  its  action, 
and  early  vomiting  betrays  the  nature  of  the  trouble.      It  is 
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possible  with  a  stomach-pump  to  cause  the  discharge  of  the 
greater  part  of  its  contents. 

The  large  intestine  is  short  and  closed  at  its  upper  end  by  an 
unyielding  valve,  which  prevents  all  regurgitation,  while  the  folds 
of  mucous  membrane  and  the  resisting  sphincters  of  the  rectum 
and  anus  often  make  defecation  difficult.  Its  contents  are  thick, 
tenacious,  and  often  hard,  and  the  muscular  forces  which  move 
them  on  could  not  work  successfully  were  it  not  that  the  gases 
which  it  contains  are  at  times  under  a  tension  which  can  be 
relieved  only  by  a  movement  through  the  anus. 

This  gaseous  tension  is  an  exceedingly  important  factor  in 
enabling  the  bowel  to  discharge  its  contents.  As  a  reversal  of 
its  current  is  rendered  impossible  by  the  ileo-caecal  valve,  ob- 
struction does  not  always  cause  vomiting.  This  is  of  great 
diagnostic  importance,  as  obstruction  without  vomiting  always 
has  its  seat  in  the  large  intestine. 

The  coats  of  the  large  intestine  are  irregularly  arranged,  and 
their  arrangement  differs  in  different  parts  of  the  gut.  In  the 
caecum,  ascending,  transverse,  and  descending  colons,  the  lon- 
gitudinal muscular  fibres  are  collected  together  in  three  bands, 
which  are  not,  as  in  the  small  intestine,  intimately  united  with 
the  other  layers  of  tissue,  forming  the  bowel,  but  are,  so  to 
speak,  inserted  between  them,  and  on  the  attached  surface 
simply  plastered  on  to  the  mucous  membrane.  As  these  bands 
are  one-half  shorter  than  the  other  membranes,  they  force  them 
into  folds  which  make  the  bowel,  comparatively  speaking,  rigid 
and  unyielding.  The  two  bands  which  are  covered  by  peri- 
toneum are  held  firmly  in  place  by  that  membrane,  but  the  third 
on  the  attached  surface  has,  in  most  persons,  no  peritoneal 
covering,  and  is  united  to  the  underlying  mucous  membrane 
only  by  a  thin  connective  tissue,  which  permits  of  its  easy  sepa- 
ration when  once  it  has  been  the  seat  of  inflammation.  Except 
at  the  sigmoid  flexure,  the  colon  is  held  in  place  by  its  peri- 
toneal covering,  which  either  passes  over  it,  and  there  holds  it 
immovable  or  invests  it  more  completely,  and  with  a  short  meso- 
colon permits  a  narrow  range  of  motion.  As  a  rule,  the  ascend- 
ing and  descending  colons  hug  closely  the  abdominal  walls  and 
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have  no  meso-colon,  while  the  transverse  colon  has  a  short 
meso-colon  and  the  sigmoid  flexure  and  the  caecum  are  quite 
mobile.  As  a  result  of  this  arrangement,  hernias  on  the  lateral 
aspects  of  the  abdomen  are  rare,  for  the  colon  itself  forms  a 
buttress  which  protects  the  abdominal  wall.  Unable  to  escape 
from  its  attachments,  it  cannot  protrude  through  any  weak  spot, 
and  it  stands  in  the  way  of  the  protrusion  of  any  other  viscera. 
The  caecum  may  indeed  form  part  of  the  contents  of  a  femoral 
or  original  hernia,  but  every  surgeon  has  remarked  the  rarity  of 
these  cases,  and  they  probably  never  occur  when  the  colon  has 
been  normally  developed,  for  the  gravitation  of  the  caecum  into 
the  inguinal  canal  cannot  take  place  when  the  ascending  colon 
is  of  normal  length  and  has  its  normal  ligamentous  attachments. 
It  would  then,  in  fact,  necessitate  a  displacement  of  the  whole 
peritoneal  sheet  of  the  right  side.  The  anatomical  relations  of 
the  colon  explain  the  rarity  of  hernias  after  appendicitis.  Not- 
withstanding the  very  numerous  cases  of  appendicitis  which 
progress  before  operation  to  suppuration,  and  in  which  often 
vast  tracts  of  connective  tissue  are  destroyed,  hernial  protrusions 
are  rare,  and  even  when  they  occur  are  easily  controlled  by 
simple  bandages.  Only  when  there  is  some  congenital  anomaly, 
and  when  the  colon  absents  itself  from  that  region,  leaving  the 
abdominal  wall  unprotected,  need  a  hernia  be  feared  as  a  result 
of  appendicitis.  The  self-congratulations  of  some  surgeons, 
therefore,  on  the  recovery  of  their  many  cases  without  hernia 
is  not  warranted  by  the  facts  of  the  case,  for  the  absence  of 
hernia  after  appendicitis  is  due,  for  the  most  part,  not  to  the 
skill  of  the  surgeon,  but  to  the  anatomical  conditions  which 
make  a  hernia  in  that  region  in  very  many  people  an  impossi- 
bility. These  remarks  apply,  however,  only  to  those  cases  in 
which  the  surgeon,  as  is  usual,  makes  his  incision  directly  over 
the  colon,  for  if  he  elects  to  cut  on  a  line  inside  of  the  colon 
the  resulting  scar  will  not  be  protected  by  the  colon  lying  against 
it,  and  will,  therefore,  have  the  same  liability  to  rupture  of  any 
other  abdominal  wound.  The  transverse  colon  more  completely 
surrounded  by  peritoneum  and  stretched  transversely  across  the 
abdomen,  with  a  longer  meso-colon,  is  much  more  liable  to  dis- 
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placements.  If,  indeed,  the  ligaments  of  the  transverse  colon 
were  its  main  supports  dislocation  downward  would  of  necessity- 
be  frequent,  for  no  organ  of  the  body  is  more  frequently  insulted 
by  dragging  forces  long  continued.  Every  woman  who  ties  a 
heavy  skirt  around  her  waist  applies  a  weight  which  would  in- 
evitably drag  the  colon  down  if  it  were  sustained  alone  by  the 
peritoneal  folds  which  form  its  meso-colon.  This,  fortunately, 
is  not  the  case.  The  function  of  the  meso-colon  is  not  to  sup- 
port the  gut,  but  simply  to  act  as  a  retaining  band,  which  pre- 
vents it  from  slipping  forward.  That  which  sustains  its  weight 
is  the  atmospheric  pressure,  which  holds  the  abdominal  wall 
and  the  contained  viscera  together,  and,  while  permitting  within 
certain  limits,  a  change  of  position  and  motion,  nevertheless 
prevents  all  displacement.  The  colon  rests  upon  the  underlying 
small  intestines,  and  a  pressure  exerted  upon  it  is  communicated 
at  once  to  that  viscus,  which  bears  its  share  of  the  burden.  A 
displacement  is  not  possible  until  there  has  first  occurred  a 
change  in  the  relative  positions  of  the  viscera,  by  which  the 
colon  is  brought  to  lie  in  front  of  instead  of  on  top  of  the 
smaller  gut.  That  such  a  change  of  position  may  be  produced 
by  the  agency  of  mechanical  violence  applied  from  without  is 
possible,  but  it  is  nevertheless  probable  that  when  it  occurs 
there  is  always  some  congenital  deviation  from  the  normal; 
otherwise,  how  can  we  explain  the  fact  that  in  the  vast  majority 
of  women  who  have  borne  the  weight  of  heavy  clothing  for 
years  around  their  waists,  and,  at  the  same  time,  have  performed 
the  hardest  kind  of  labor,  and,  in  many  instances,  been  subjected 
to  violent  blows  upon  the  abdomen,  the  colon  notwithstanding, 
continues  to  occupy  its  normal  position  ?  Injuries,  indeed,  which 
let  the  small  intestines  fall  into  the  pelvis,  as  happens  in  severe 
cases  of  prolapsus,  might  produce  the  result  of  a  colon  disloca- 
tion, and  yet,  in  fact,  as  a  rule,  they  do  not  do  so.  The  main 
facts  in  the  production  of  a  colon  dislocation  must  be  an  abnor- 
mal development  of  that  viscus  with  a  corresponding  abnormal 
location  in  the  abdomen. 

The  congenital  aberrations  which  cause  a  dislocation  of  the 
transverse  colon  are   probably  marked   always   by  an  unusual 
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length  of  that  portion  of  the  gut  with  a  corresponding  abnormal 
length  of  meso-colon.  If  the  transverse  colon  is  too  long  to 
lie  in  its  usual  position,  it  must  either  sag  down  and  find  room 
for  itself  by  looping  itself  in  front  of  the  small  intestine  or  else 
form  a  twist  or  fold.  In  the  vast  majority  of  cases  the  bowel 
would  accommodate  itself  by  assuming  a  bowed  position  in 
front  of  the  small  intestines  with  the  middle  part  bending 
toward  the  pubis.  In  such  an  event  there  would  arise  disturb- 
ances, due  to  the  interference  to  function  caused  by  the  abnormal 
position  of  the  gut.  This  interference  must  necessarily  affect 
first  the  gut  itself,  whose  change  of  shape  would  materially  en- 
hance the  difficulty  of  discharging  its  fecal  contents.  The  curv- 
ing of  the  bowel  would  cause  a  flection  at  its  junctions  with  the 
ascending  and  descending  colon,  make  obstruction  at  those 
points,  while  the  middle  part  of  the  transverse  colon  would  be 
formed  into  a  pocket  for  the  retention  of  feces.  The  inevitable 
result  of  such  a  condition  is  a  chronic  constipation.  The  small 
intestine,  crowded  back  by  the  colon  in  front  of  it  and  com- 
pressed by  the  meso-colon,  which  hangs  like  a  tense  sheet  over 
it,  experiences  a  difficulty  in  performing  its  work.  The  duodenum 
especially,  lying  directly  underneath,  suffers  compression  and 
partial  obstruction.  We  might  expect  from  such  a  condition  a 
gastric  distress,  intermittent  in  character,  but  constantly  recur- 
ring. Finally,  the  upper  layer  of  the  meso-colon  continuous 
with  the  peritoneum,  lining  the  floor  of  the  lesser  peritoneal 
cavity,  would  drag  upon  it  and  the  peritoneal  folds  continuous 
with  it.  Those  peritoneal  layers  which  surround  the  hepatic 
artery,  the  portal  vein,  and  the  gall-duct  would,  from  their 
position,  be  especially  exposed  to  a  traction  and,  possibly,  a 
twisting.  This  would  be  inevitable  from  the  peculiar  relations 
of  those  parts.  The  hepatic  artery  passes  from  behind  up- 
ward and  forward  to  the  liver.  A  peritoneal  pouch  is  inserted 
between  it  and  the  posterior  abdominal  wall,  and  expands  in 
various  directions,  forming  the  lesser  peritoneal  cavity.  This 
opening  is  the  foramen  of  Winslow,  and  the  anterior  and  lower 
wall  of  the  portal  contains  the  hepatic  vessels,  portal  vein,  and 
gall-ducts.     If  the  forefinger  is  passed  through  the  foramen  of 
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Winslow,  these  vessels  may  be  grasped  and  compressed  by  the 
finger  and  thumb.  If  when  thus  grasped  on  the  cadaver,  trac- 
tion is  made  on  the  colon,  drawing  it  toward  the  pubes,  the 
peritoneum  which  surrounds  the  vessels  can  be  felt  to  become 
stretched  and  tense.  The  position  of  the  artery  is  such  that  the 
pull  on  the  meso-colon  and  the  peritoneal  sheets  continuous 
with  it  is  like  that  of  a  rope  passed  over  a  horizontal  bough. 
As  the  structures  of  which  the  peritoneal  rope  consists  are  soft 
and  yielding,  the  constriction  becomes  so  great  as  to  cause  more 
or  less  obstruction  of  the  blood-  and  gall-vessels.  Now,  this 
traction  on  the  meso-colon  never  occurs  in  normal  conditions, 
for  then  the  meso-colon  passes  from  the  posterior  abdominal 
wall  to  the  colon  at  nearly  a  right  angle  to  the  spine.  No 
weight  can  come  upon  it  as  long  as  the  gut  is  in  its  normal  rela- 
tions with  the  small  intestines ;  but  if  the  colon  becomes  mis- 
placed and  gets  to  lie  in  front  of  the  smaller  bowel,  then  the 
mesocolon  is  forced  into  a  position  nearly  parallel  to  the  long 
axis  of  the  body.  The  colon,  no  longer  supported  by  under- 
lying intestines,  hangs  its  weight  on  its  ligaments,  and  becomes 
exposed  to  the  action  of  chance  forces  which  may  be  brought 
to  bear  on  the  abdominal  wall.  The  forces  of  gravitation,  fric- 
tion, and  external  violence  would  then  all  co-operate  to  increase 
the  evil,  but  as  their  action  would  be  more  or  less  intermittent, 
so  would  the  results  of  such  traction  and  constriction  manifest 
themselves  in  symptoms  of  an  intermittent  character. 

These  symptoms,  then,  would  be  pain  in  the  abdomen  of  an 
illy-defined  character,  constipation,  dyspepsia,  and  intermittent 
distentions  of  the  gall-bladder.  It  is  in  respect  to  this  last 
symptom  that  the  trouble  has  an  especial  surgical  significance, 
as  the  epigastric  pain  caused  by  it,  often  of  an  exceedingly 
severe  character,  and  the  accompanying  tumor  of  the  gall- 
bladder are  so  suggestive  of  gallstones,  or,  at  least,  of  inflam- 
matory conditions  of  the  gall-bladder,  that  few  surgeons  would 
hesitate  to  operate  when  that  combination  is  present.  My 
attention  was  first  called  to  this  condition  by  a  case  which 
occurred  last  winter  in  my  practice.  It  was  one  of  those  dis- 
astrous cases,  in  which  a  fatal  result,  following  upon  a  simple 


SURGERY  OF  THE  LARGE  INTESTINE.        397 

operation,  makes  the  surgeon    discouraged   and   distrustful  of 

himself.  

Mrs.  X.,  aged  forty-five  years,  had  suffered  many  years  with 
pain  in  the  epigastric  region.  It  never  altogether  left  her,  and, 
at  times,  became  unendurable.  Sometimes  dull  in  character, 
at  others  it  would  become  acute  and  colicky.  She  had  suffered 
from  pleurisy,  had  a  chronic  cough  with  scanty  expectoration, 
and  occasional  rise  in  temperature.  Dr.  Shurly  and  Dr.  Bon- 
ning,  who  were  her  attending  physicians,  had  both  noticed 
tumefactions  in  the  abdomen  to  the  right  of  the  navel.  In  one 
of  her  attacks,  this  swelling  became  so  large  and  prominent 
that  I  was  called  in  consultation.  I  found  the  patient,  a  woman  of 
forty-five  years,  suffering  considerable  pain.  Examination  of  her 
chest  revealed  no  other  symptoms  than  slightly  exaggerated 
bronchial  rales.  There  was  a  globular  tumor  in  the  region  of 
the  gall-bladder,  about  as  large  as  a  large  hen's  egg.  The 
liver  was  enlarged  and  smooth.  There  was  tenderness  over 
the  whole  abdomen,  but  no  evidence  of  peritonitis.  No  other 
abnormality  could  be  discovered.  Her  general  health  was  not 
good,  and  she  complained  of  indigestion  and  debility.  I  kept 
her  under  observation  for  a"  few  days  and  had  about  made  up 
my  mind  to  operate,  when  all  at  once  there  was  a  sudden  sub- 
sidence of  pain  and  a  nearly  complete  disappearance  of  the 
tumor.  There  had  at  no  time  been  any  jaundice  nor  absence 
of  bile  from  the  feces  nor  presence  of  bile  in  the  urine.  My  first 
visit  was  made  on  November  30th.  On  December  1st  she 
seemed  to  be  convalescent,  and  the  operation  was  postponed. 
At  the  end  of  six  weeks  the  recurrence  of  pain  made  a  new  con- 
sultation necessary.  On  January  14th  I  found  that  the  tumor 
had  reappeared,  though  not  as  large  as  before.  She  urgently 
demanded  relief,  and  on  January  16th  I  made  an  incision  through 
the  rectus  and  exposed  the  gall-bladder.  It  was  distended  with 
bile  but  contained  no  gallstones,  neither  could  I  find  any  in 
the  ducts,  and  I  concluded  that  the  trouble  must  be  of  inflam- 
matory character.  I  incised  the  gall-bladder  and  attached  it  to 
the  integuments.  It  was  apparently  normal.  The  orifice  of 
incision  in  the  abdominal  wall  was  small,  and  I  did  not  find  the 
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colon,  but  did  not  look  for  it.  The  wound  was  closed  and  the 
patient  put  to  bed.  Every  aseptic  precaution  had  been  taken, 
and  I  do  not  know  to  what  to  attribute  the  fatal  result.  She 
awoke  from  the  chloroform  in  a  dreadful  pain  which  did  not 
leave  her  during  her  life.  There  was  no  rise  of  temperature 
during  the  first  twenty-four  hours,  but  after  that  it  rose  rapidly 
to  1040  and  105  °  F.  Her  pulse  was  from  the  beginning  small 
and  very  quick.  Bile  flowed  profusely  and  continuously  from 
the  wound  during  her  three  days  of  life.  She  vomited  but  little 
and  was  not  much  bloated.     She  died  on  the  third  day. 

A  post-mortem  examination  was  held  six  hours  after  death. 
The  pleurae  were  found  adherent  and  there  was  evidence  of  a 
thickening  of  the  lung-tissue  in  both  lungs  around  the  small 
bronchial  tubes,  but  no  cavities  nor  large  areas  of  induration. 
The  abdominal  cavity  was  opened  and  the  peritoneum  every- 
where found  dry  and  apparently  normal.  There  was  nowhere 
any  evidence  of  old  or  recent  inflammation.  The  gall-bladder 
had  healed  in  the  wound  by  first  intention,  and  no  bile  had 
escaped  into  the  abdominal  cavity.  There  was  no  disease  dis- 
coverable anywhere  in  the  gall-bladder  or  its  ducts.  The  liver 
was  large,  smooth,  and  fatty,  but  nowhere  inflamed.  There 
was  only  one  gross  abnormality  found,  and  that  was  in  the  shape 
and  location  of  the  transverse  colon.  This  viscus  was  abnor- 
mally long  and  was  bent  down  in  the  shape  of  a  letter  V,  whose 
apex  touched  the  pubic  bone.  The  ascending  and  descending 
colons  were  normally  located,  but  the  flexures  made  with  them 
by  the  transverse  colon  were  at  a  highly  acute  instead  of  a 
right  angle.  I  was  not  immediately  alive  to  the  significance  of 
this  condition,  but  on  subsequent  reflection  could  not  avoid  the 
conclusion  that  it  was  the  source  of  all  her  woes.  The  gut,  thus 
deflected,  exhibited  three  acute  angles  which  must  have  inter- 
fered seriously  with  its  function.  The  constipation  resulting 
from  this  was,  however,  a  minor  trouble  compared  with  the 
distress  caused  by  the  dragging  force  exercised  on  the  neigh- 
boring structures.  The  meso-colon,  drawn  as  a  tense  sheet 
over  the  pancreas  and  small  intestines,  pressed  heavily  upon 
those  organs.     Its  upper  layer,  continuous  with  the  hepatico- 
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duodenal  ligament,  pulled  upon  the  hepatic  artery,  the  portal 
vein,  and  the  gall-ducts,  and  caused  a  constantly  recurring  com- 
pression of  those  vessels.  How  traction  upon  the  meso-colon 
in  a  downward  direction  will  produce  a  tension  of  the  hepato- 
duodenal ligament  may  be  experienced  by  anyone  who,  with 
his  thumb  over  it  and  his  finger  in  the  foramen  of  Winslow, 
will  grasp  the  contained  structures  while  he  pulls  upon  the  colon 
with  the  other  hand.  The  sensitive  nerves  and  ganglia  sub- 
jected to  the  changing  pressure  could  not  do  other  than  respond 
with  manifestations  of  pain. 

The  question  occurs  at  once,  whether  such  a  condition  could 
be  diagnosticated  in  all  cases  during  life?  In  thin  persons  the 
colon  may  often  be  mapped  out,  but  this  patient  had  quite  a 
thick  layer  of  fat  over  the  abdominal  walls.  If  inflation  with 
gas  or  fluids  were  possible,  the  changing  contour  might  indi- 
cate the  position  of  the  bowel,  but  it  must  not  be  forgotten  that 
the  acute  angle  made  by  the  gut  at  its  splenic  flexure  would 
have  offered  resistance  to  the  passage  of  enemata  beyond  that 
point. 

It  is  possible  that  the  knee  and  elbow  position  frequently 
adopted  might  have  caused  relief  by  permitting  the  bowel  to 
gravitate  into  a  more  normal  position,  and  we  might,  in  the 
future,  suspect  a  colon  dislocation,  if  relief  of  a  gall-duct  ob- 
struction could  be  gained  in  that  way.  An  exploratory  opera- 
tion would,  indeed,  reveal  the  trouble,  if  the  surgeon's  attention 
were  drawn  especially  to  the  colon.  What  could  be  done  for 
such  a  condition,  if  recognized,  is  also  a  serious  question.  The 
bowel  was  too  long  to  occupy  its  normal  position,  even  though 
it  could  be  fastened  there,  and  it  would  be  difficult  to  place  it 
anywhere  in  the  abdominal  cavity  where  it  would  not  be  bent 
into  folds  and  be  a  source  of  irritation.  It  would  seem  to  me 
best  in  such  a  case,  if  recognized,  to  place  the  colon  as  high  up 
over  the  small  intestines  as  possible,  and  then  to  shorten  its 
ligaments  by  folding  them  transversely  and  suturing  their  sur- 
faces together.  If  the  upper  layer  of  the  meso-colon  were 
divided  and  then  attached  to  a  line  above  the  origin  of  the 
hepatic  artery,  these  disabilities  might  be  remedied  which  result 
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from  a  pressure  exerted  upon  the  gall-ducts.  The  question  of 
therapeutics,  however,  must  be  left  to  future  and  more  exact 
observation.  I  feel  it  important  at  present  to  call  the  attention 
of  the  profession  to  an  anomaly  which  may  cause  mistakes  in 
the  diagnosis  of  gallstones,  and  which,  I  think,  has  been  over- 
looked in  that  connection. 

Fistule  of  Colon. — There  is  a  peculiar  surgical  interest  in  the 
anatomical  arrangement  of  the  muscular  fibres  of  the  large 
intestine.  Those  of  the  colon  are  very  irregularly  and  un- 
evenly distributed.  The  longitudinal  fibres  gathered  into  three 
bands  are  not  incorporated  with  the  mucous  coat,  but  are  plas- 
tered on  to  it  and  connected  with  it  by  a  fine  connective  tissue. 
Two  of  these  bands  are  held  in  place  by  a  covering  of  peri- 
toneum. The  third,  on  the  attached  surface,  is  unprotected  and 
in  contact  with  the  connective  tissue  underneath.  Shorter  by 
one-half  than  the  mucous  membrane,  they  draw  that  layer  into 
folds  which  make  the  gut,  in  comparison  with  the  small  intes- 
tine, thick  and  unwieldy.  If  released  from  the  confinement  of 
these  bands,  the  mucous  membrane,  in  reality  very  thin,  will 
balloon  out  and  the  gut  will  assume  vast  apparent  propor- 
tions. If  only  one  of  these  bands  is  broken,  there  will  be  a  cor- 
responding thinning  and  expansion  of  the  bowel  on  that  side, 
and  it  will  be  bent  to  the  other  and  the  intact  side.  Now 
the  unprotected  band  of  the  ascending  colon  on  the  attached 
border  is  directly  in  the  path  of  these  inflammations  of  the  con- 
nective tissue  consequent  upon  appendicitis,  and  as  it  lies  on 
the  intestine  as  a  separate  band,  attached  to  it  only  by  a  light 
connective  tissue,  it  becomes  easily  detached  from  it  by  any 
suppuration  in  the  immediate  neighborhood.  The  pus  insin- 
uates itself  under  the  band  and  separates  it  from  the  mucous 
membrane.  This  may  have  disastrous  consequences,  for  the 
mucous  membrane  may  become  perforated  and  widely  destroyed, 
causing  those  enormous  destructions  which  we  sometimes  meet 
with  in  old  neglected  cases  of  appendicitis. 

If  the  patient  should  escape  this  danger  by  the  timely  evacua- 
tion of  the  abscess,  the  band  separated  from  the  bowel  may  be- 
come firmly  attached  to  other  structures.     If  then  a  renewal  of 
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the  inflammation  should  make  it  necessary  to  lift  the  bowel  in 
order  to  hunt  for  the  appendix,  it  would  be  easy,  while  detach- 
ing it  from  the  mass  of  adhesions  in  which  it  has  imbedded,  to 
insert  the  finger  between  the  band  and  the  bowel,  and  thus  either 
break  the  band  or  strip  it  widely  from  the  gut.  The  force  which 
would  thus  denude  the  bowel  would  be  exceedingly  apt  to  tear 
the  thin  mucous  membrane,  and  the  surgeon  would  then  have 
one  of  the  most  difficult  to  heal  of  all  fistulas,  for  there  would 
be  nothing  left  of  the  gut  but  the  thinnest  kind  of  mucous 
membrane,  and  there  would  be  no  peritoneum  or  muscular  tissue 
whatever  in  which  to  insert  Lembert  sutures.  The  difficulty  in 
healing  a  fistula  of  the  large  intestine  is  always  vastly  greater 
than  in  healing  one  of  the  smaller  gut.  The  thicker  and  more 
tenacious  character  of  the  feces  is  in  itself  a  great  obstacle  to 
union,  for,  instead  of  running  over  the  surface  of  a  wound  as 
does  the  thin  fluids  of  the  small  intestine,  it  grinds  against  them 
in  hard  balls  or  inserts  itself  between  the  edges  of  the  wound 
as  a  sticky  mass;  but  beside  this,  the  very  mechanism  by  which 
the  feces  in  the  large  bowel  is  urged  forward  produces  effects 
unfavorable  to  healing.  The  large  intestine  is  a  comparatively 
short  tube  closed  at  both  ends  and  filled  with  gas  and  feces. 
In  order  to  overcome  the  inertia  of  its  contents  and  the  resist- 
ance offered  by  the  folds  of  the  sigmoid  flexure  and  by  the 
sphincters,  the  muscles  of  the  bowels  have  to  contract  with 
great  energy  and  force.  The  bowel  is  thereby  shortened  and 
thickened  and  its  tension  enormously  increased.  If  the  gut  is 
intact,  the  upper  end  being  hermetically  closed,  relief  comes  by 
the  escape  of  feces  into  the  rectum  and  finally  through  the 
sphincters.  If,  however,  there  is  even  a  small  hole  in  the  bowel 
through  which  the  gas  can  escape  and  the  tension  becomes 
relieved,  there  is  apt  to  result  the  most  obstinate  constipation. 
This  may  be  the  case  even  when  the  tension  is  lost  by  a  resec- 
tion of  the  rectum.  A  patient  upon  whom  I  operated  for  a  high 
cancer  of  the  rectum,  and  who  lived  many  months  after  the 
operation,  had  frequent  daily  evacuations  of  the  bowels,  and 
yet  when  he  died  finally  of  a  kidney  trouble,  I  found  the  whole 
colon  from  one  end  to  the  other  filled  with  lumps  of  hard  feces. 

Am  Surg  26 
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The  cathartics  had  operated  after  a  fashion,  and  the  softer  and 
more  fluid  feces  had  escaped,  but  the  tension  had  not  been  suffi- 
cient to  force  out  the  harder  and  more  tenacious  masses.  When 
there  is  aa -opening  of  any  great  size  through  the  walls  of  the 
colon,  it  is  extremely  difficult  to  get  any  evacuation  whatever 
from  the   rectum,  for  the  gas  and  feces   escape  through  the 
channel   of    least    resistance,  which    is    the    artificial    opening. 
Even  rectal  enemata  will  travel  the  whole  length  of  the  bowel 
in  order  to  pass  out  of  a  vent  in  the  caecum.    A  lesion,  then,  in- 
volving the  whole  thickness   of    the    large    gut    disables    the 
mechanism  by  which  the  feces  are  pushed  into  the  rectum  and 
expelled  through  the  anus,  for  a  most  important  part  of  that 
mechanism  consists  in  the  pressure  exerted  by  contained  gases 
compressed  by  muscular  force.     All  fistulas  of  the  colon  are, 
for  these  reasons,   difficult  to   heal,  but  in   one  involving  the 
attached  border    these  difficulties  become   insurmountable  by 
ordinary  surgical  procedures.     While  an  opening  through  the 
peritoneal  aspect  shows  that  tendency  to  close  which  is  due  to 
the  proneness  of  peritoneal  surfaces  to  adhere  and  unite,  one 
through  the  attached  border  where  it  is  uncovered  by  perito- 
neum will  tend  to  persist.      The  contact  of  feces  with  connec- 
tive tissue   is   much  more  irritating  than  with  peritoneal,  and 
suppuration  will  almost  always  be  its  immediate  result,  while  the 
peritoneum  is  quite  tolerant  when  exposed  to  the  same  irritant, 
and  will  only  suppurate  when  the  character  of  the  fistula  and 
its  surroundings  are  such  as  to  prevent  the  easy  escape  of  the 
extravasated  feces.     On  the  other  hand,  when  the  suppurative 
process  has  subsided,  the  contraction  of  the  granulations  is  very 
great,  and  the  edges  of  the  fistula  become,  therefore,  everted 
and  all  tendency  of  the  opening  to  contract  and  close  ceases. 
In  many  cases  of  neglected  appendicitis,  however,  suppuration 
does  not  cease  at  all,  and  the  caecum  and  colon  become  riddled 
with  holes,  produced  by  ulceration. 

When  operating  on  a  false  anus  or  fistula  of  the  peritoneal 
surface  of  the  colon,  the  surgeon  may  hope  to  succeed  by  sew- 
ing its  edges  together,  doubling  in  the  surfaces  and  uniting  them 
by  one  or  more  rows  of   Lembert  sutures.     Even  then  many 
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failures  occur  from  the  distention  of  the  gut  by  gas  and  from 
the  impact  of  feces  of  a  hard  or  of  a  tenacious  and  sticky 
character  on  the  recent  wound.  If,  however,  he  attempts  to 
close  even  a  small  fistula  of  the  attached  surface,  where  there  is 
no  peritoneal  covering,  by  sutures  alone,  he  will  certainly  be  re- 
warded by  disastrous  failure.  The  bowel,  thin  and  perhaps  de- 
nuded of  its  longitudinal  bands,  will  hardly  hold  together  until 
it  is  replaced  in  the  abdominal  cavity,  and  any  effort  to 
strengthen  the  line  of  union  by  sutures  carried  through  the  ad- 
jacent connective  tissues  will  fail  of  its  purpose.  The  smallest 
drop  of  fecal  matter  oozing  through  will  cause  suppuration  and 
the  newly  united  surfaces  will  soon  pull  apart. 

This  happened  to  me  in  a  case  of  chronic  appendicitis  on 
which  I  operated  during  the  last  year.  Mr.  C,  aged  twenty- 
four  years,  entered  St.  Mary's  Hospital  on  January  I,  1895, 
with  a  suppurating  appendicitis.  I  contented  myself  with  open- 
ing the  abscess,  not  wishing  to  run  the  risk  of  contaminating 
the  peritoneum  by  a  prolonged  search  for  the  appendix.  On 
leaving  the  hospital,  on  recovery,  he  was  cautioned  to  return  at 
once  for  operation  if  there  should  be  any  recurrence.  On  the 
evening  of  November  26th,  he  returned  with  a  renewed  inflam- 
mation of  twelve  hours'  duration.  I  operated  on  him  the  next 
morning.  I  made  the  incision  over  the  colon,  and,  without  open- 
ing the  peritoneal  cavity,  sought  for  the  appendix  underneath 
and  behind  the  bowel.  The  colon  was  imbedded  in  a  mass  of 
old  adhesions,  but  there  was  nowhere  any  pus.  The  bowel  was 
carefully  lifted  up,  as  the  adhesions  were  broken,  and  the  appen- 
dix, long  and  irregularly  swollen,  was  found  pointing  toward 
the  kidney.  After  its  removal,  I  noticed  a  small  spot  of  feces 
in  the  wound,  and,  on  examination  of  the  gut,  found  that  the 
posterior  longitudinal  band  had  been  broken  and  that  there  was 
a  vent  through  the  mucous  membrane  of  quarter  of  an  inch  in 
length.  The  gut  at  this  part  ballooned  out  in  a  curious  way. 
The  two  intact  bands  of  longitudinal  muscle  held  the  intestine 
taut  on  the  inner  and  upper  side,  while  it  bulged  out  in  a  thin 
balloon  on  the  other  side.  I  had  never  before  realized  the  ex- 
treme thinness  of  its  inner  coats. 
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I  sewed  the  rent  together  with  fine  silk  and  sought  for  tissue 
in  which  I  could  insert  Lembert  sutures.  This  proved  to  be 
impracticable,  and  the  wound  was  accurately  closed  in  the  hope 
of  securing  immediate  union.  There  was  no  rise  of  temperature 
nor  sepsis,  but  on  the  third  day  there  appeared  some  thin  feces 
on  the  edge  of  the  wound,  and  it  became  necessary  to  remove 
the  stitches.  The  discharge  of  feces  through  the  wound  in- 
creased daily  in  quantity,  and  soon  there  appeared  an  opening 
in  the  gut  into  which  one  could  pass  the  little  finger.  This 
enlargement  of  the  rent  seemed  to  be  caused  by  purely  me- 
chanical means,  the  thin  membrane  not  being  able  to  withstand 
the  impact  of  the  semi-solid  and  tenacious  feces.  It  was  im- 
possible to  get  a  passage  through  the  normal  channel.  Purga- 
tives and  enemata  alike  had  the  effect  of  causing  large  evacua- 
tions through  the  wound,  but  none  through  the  anus.  He  was 
not  even  able  to  pass  wind  from  the  rectum.  After  three  weeks 
of  observation  the  patient  was  operated  on  for  the  cure  of  the 
false  anus.  After  separating  the  gut  from  the  abdominal  wall 
I  drew  the  rent  together  by  five  silk  sutures  passed  through 
the  mucous  membrane,  but  was  obliged  to  use  the  utmost  cau- 
tion to  prevent  them  from  cutting  through  the  thin  and  fragile 
tissue.  Lembert-stitches  were  out  of  the  question,  on  account 
of  the  abscess  over  a  large  area  of  both  the  muscular  band  and 
the  peritoneum.  It  was  evident  that  the  operation  would  prove 
a  failure  unless  I  could  strengthen  the  weakened  membrane  by 
the  addition  of  new  tissue. 

In  this  emergency  I  availed  myself  of  a  procedure  which 
originated  with  Senn,  and  which,  in  my  opinion,  should  be  ap- 
plied when  possible  to  every  injury  of  the  colon  requiring 
operative  repair. 

I  incised  the  peritoneum  over  the  gut  to  the  extent  of  two 
and  a  half  inches,  and  through  this  cut  drew  out  the  omentum 
and  fastened  it  with  sutures  all  around  the  exposed  and  im- 
posed part  of  the  bowel,  tucking  well  down  behind  and  under 
the  intestine.  The  effect  of  this  was  to  interpose  a  barrier  of 
the  peritoneum  between  the  recently  sutured  gut  and  the  con- 
nective tissue,  and  thus  to  provide  for  the  inevitable  leakage  of 
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feces  by  having  it  come  in  contact  with  a  tissue  which  is  more 
tolerant  of  such  insults,  and  which  at  the  same  time  becomes 
rapidly  adherent  to  any  raw  surface.  The  wound  was  then 
closed  by  layers  of  silk  stitches,  and  it  healed  in  a  very  short 
time.  It  was  instructive  to  see  the  immediate  restoration  of 
the  function  of  the  large  intestine.  On  the  very  next  day  he 
had  a  normal  evacuation  of  the  feces.  That  which  could  not  be 
accomplished  by  purgatives  or  enemata  took  place  spontaneously 
as  soon  as  the  mechanical  integrity  of  the  bowel  was  restored. 
I  do  not  believe  that  it  would  have  been  possible  to  have  cured 
this  particular  case  of  false  anus  in  any  other  way  than  that 
resorted  to,  unless  recourse  had  been  had  to  the  much  more 
dangerous  operation  of  intestinal  resection.  Of  all  the  many 
important  contributions  which  Dr.  Senn  has  made  to  the  sur- 
gery of  the  intestines,  no  one  has  seemed  to  me  to  be  more 
important  than  this  demonstration  that  the  omentum  could  be 
utilized  as  a  splint  for  injured  bowels,  and  no  one  seems  to 
have  met  with  more  neglect  from  the  profession.  And  yet  the 
procedure  is  so  simple  and  rational  as  to  recommend  it  to  every 
practical  surgeon.  The  prognosis  of  all  wounds  of  the  large 
intestine  is  doubtful  with  whatever  care  they  may  be  repaired. 
The  greater  rigidity  of  its  walls,  which  do  not  accommodate 
themselves  easily  to  the  infolding  by  sutures,  the  unequal  thick- 
ness of  the  wall,  the  impervious  closure  of  its  upper  end  by  the 
ileo-caecal  valve  and  the  obstruction  offered  at  the  lower  by  rigid 
sphincters,  the  consequent  accumulation  of  gases  and  distention 
of  the  bowel,  and,  finally,  the  character  of  the  contained  feces, 
which  not  only  irritate  the  wound  by  their  presence,  but  also 
mechanically  tear  it  apart,  all  tend  to  destroy  the  most  carefully 
effected  union.  When,  in  addition  to  this,  the  wound  is  located 
on  the  attached  surface  where  the  peritoneal  coat  is  wanting, 
we  have  a  case  of  surgery  which  requires  all  the  resources  of 
our  art  to  make  successful.  Treves,  in  his  Operative  Surgery \ 
speaks  of  a  case  of  wound  of  this  border  which  two  operations 
failed  to  cure,  and  other  surgeons  have  had  to  confess  failures  in 
securing  union  at  these  points.  It  is  then  especially  that  we 
should  avail   ourselves  of  every  means   by  which   the  wound 
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could  be  held  more  securely  together  and  fortified  against  the 
forces  which  produce  rupture.  Of  these  none  can,  in  my  own 
estimation,  compare  with  the  omental  splint.  Applied  over  the 
weak  part,  it  becomes  glued  to  the  wounded  surface  in  a  few 
hours,  and  adheres  tenaciously  in  spite  of  the  contact  with  feces 
or  even  pus.  It  furnishes  the  lacking  material  to  the  injured  gut, 
and  then  protects  the  surrounding  coils  of  intestine  from  adhe- 
sion, and  thus  forestalls  future  complications. 

I  do  not  know  how  a  fistula  or  false  anus  of  the  attached 
border  of  the  large  intestine  could  be  healed  without  its  use, 
but  believe  that  all  wounds  of  the  large  intestines  would  be 
made  more  secure  if  it  were  considered  an  indispensable  part  of 
the  technique  to  cover  them  closely  and  carefully  with  omen- 
tum. In  one  point  only  I  differ  from  Dr.  Senn.  He  advises 
omental  flaps  or  omental  grafts,  in  either  case  cutting  the 
omentum  to  procure  the  flaps  or  grafts.  This  simply  adds 
danger  to  the  procedure.  The  omentum  should  in  my  judg- 
ment be  simply  drawn  over  and  attached  to  the  wounded  sur- 
faces with  as  little  injury  to  its  own  substance  as  possible.  It 
might  happen  that  the  omentum  from  lack  of  development  or 
atrophy  or  some  other  cause  could  not  be  utilized  for  these 
purposes.  Peritoneal  flaps  should  then  be  cut  from  the  parietal 
or  neighboring  coils  of  intestine,  and  should  be  attached  as 
splints  to  the  hurt  bowel.  These  procedures,  however,  which 
invariably  lead  to  troublesome  adhesions,  are  to  be  avoided 
whenever  possible.  I  cannot  conclude  this  paper  without  a 
a  word  in  regard  to  the  diagnosis  of  the  location  of  fecal  fistulas 
and  false  anus,  as  they  may  pertain  to  the  small  or  large  intes- 
tine or  the  vermiform  appendix.  This  is  a  very  practical 
matter,  because  the  prognosis  and  treatment  both  depend  upon 
and  vary  with  the  location  of  the  defect.  The  diagnosis  of 
location  is,  however,  by  no  means  easy.  In  my  experience  a 
perforation  of  the  large  intestine  in  its  attached  surface  is 
always  a  grave  injury,  and  when  Treves  states  as  a  fact  that 
such  perforations  due  to  appendicitis  or  perityphlitis  usually 
heal  without  operation,  I  cannot  but  believe  that  he  has  been 
mistaken  in  diagnosis.     Fecal  fistulas,  due  to  a  sloughing  of 
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the  appendix  even  close  to  the  bowel,  will  ordinarily  heal  spon- 
taneously, for  the  appendix  is  given  off  at  the  junction  of  the 
three  longitudinal  bands,  and  often  runs  a  varying  distance 
under  the  peritoneum  before  entering  the  bowel.  The  contrac- 
tion of  the  scar  formed  in  the  thick  tissues  at  this  point  is 
usually  strong  enough  to  close,  in  time,  the  opening.  These 
fistulas,  however,  belong  not  to  the  gut  but  to  the  appendix. 
A  perforation  of  the  colon  from  appendicitis  is  quite  another 
affair,  and  ordinarily  takes  place  through  the  attached  surface 
where  there  is  no  peritoneum,  after  suppuration  has  destroyed 
the  connection  between  the  posterior  longitudinal  band  and  the 
underlying  mucous  membrane.  I  do  not  believe  that  these 
perforations  ever  heal  without  the  aid  of  art.  It  may  be  fairly 
assumed  that  a  fistula  which  occurs  in  consequence  of  an  appen- 
dicitis, and  heals  by  unaided  natural  processes,  is  one  of  the 
appendix :  but  it  is  not  easy  to  diagnosticate  it  positively  with- 
out an  operation  which  would  uncover  the  orifice  of  commu- 
nication. The  fistulas  of  the  large  and  those  of  the  small 
intestine  ought,  one  would  think,  to  be  easily  distinguished. 
The  thick,  tenacious,  and,  so  to  speak,  mature  feces  of  the  large 
intestine  differ  widely  in  character  from  the  thin,  unformed  dis- 
charges of  the  small,  and  enemata  may,  as  a  rule,  be  forced 
through  a  rent  of  the  large  bowel  wherever  it  may  be  located, 
while  the  ileo-caecal  value  would  prevent  its  passage  through  an 
opening  in  the  small.  Notwithstanding  this,  however,  circum- 
stances may  arise  which  render  the  diagnosis  difficult.  This  is 
especially  the  case  when  the  fistulous  tract  passes  through  long 
or  tortuous  channels  or  when  it  opens  into  an  internal  organ. 
A  fecal  fistula  opening  into  the  bladder  caused  once  great  per- 
plexity in  diagnosis  in  my  own  practice. 

A  man,  who  passed  feces  in  his  urine,  was  brought  into  St. 
Mary's  Hospital  a  few  years  ago  by  Dr.  Monaghan,  of  Grosse 
Pointe.  He  was  a  man  of  forty-five  years  of  age,  who,  in  his 
youth,  had  had  syphilis.  He  had  begun,  six  months  before, 
after  a  somewhat  prolonged  disturbance  of  the  bowels,  charac- 
terized by  mucous  discharges,  to  pass  fecal  matter  from  the 
urethra,  and  this  had  continued  every  day  since.  The  feces  were 
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lumpy  and  in  character  like  that  found  in  the  large  intestine. 
The  history  of  previous  syphilis  and  of  mucous  discharges  pointed 
also  to  the  large  intestine,  as  syphilis  notoriously  attacks 
that  bowel  with  much  greater  frequency  than  the  small  intes- 
tine. To  decide  the  matter,  however,  still  more  positively,  I 
used  for  several  days  in  succession  large  enemata,  sometimes 
of  iodized  starch  and  sometimes  of  milk,  expecting  to  see  these 
substances  pass  away  in  part  through  the  penis.  He  could 
retain  as  much  as  two  quarts  of  these  fluids  when  they  were 
injected  slowly  as  he  lay  on  his  side.  I  was  surprised  and 
somewhat  shaken  in  my  diagnosis  to  find  that  it  was  impossi- 
ble in  this  way  to  make  the  fluids  pass  into  the  bladder.  An 
examination  by  the  rectum  revealed  absolutely  nothing  abnor- 
mal. After  a  few  days  I  made  an  exploratory  operation  and 
examined  the  whole  length  of  the  small  intestine  and  found  it 
free  from  all  disease  and  nowhere  adherent.  On  turning  my 
attention  to  the  large  intestine  I  found  that  strong  adhesions 
bound  the  bladder  to  the  lower  end  of  the  sigmoid  flexure.  It 
was  evident  that  the  fistula  must  enter  the  bowel  below  that 
point.  Nothing  further  was  done  and  the  wound  was  closed. 
About  four  months  afterward  Dr.  Monaghan  informed  me  that 
the  fistula  had  closed  spontaneously  and  that  the  man  was  quite 
well  of  his  trouble. 

I  must  note  further  as  regards  this  interesting  case,  that  urine 
was  at  no  time  observed  to  pass  from  the  rectum.  This  may 
readily  be  explained  by  the  assumption  of  a  valve-like  opening 
which  would  permit  the  passage  of  feces  in  one  direction  but 
not  that  of  urine  in  the  other;  but  how  a  fistulous  channel  which 
permitted  the  passage  through  it  of  lumps  of  feces  could  shut 
itself  against  the  passage  of  milk  or  fluid-starch  solutions  is 
one  of  those  peculiar  things  which  no  man  can  understand.  It 
is  possible  that  the  result  might  have  been  different  had  the 
enemata  been  given  in  the  knee-  and  elbow-position. 
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A  particularly  interesting  case  of  anchylosis  of  the  shoulder 
presented  itself  at  the  Charity  Hospital,  on  a  colored  man,  Jim 
Allison,  an  octoroon,  aged  fifty-seven  years,  whose  family  and 
general  histories  are  good. 

Some  years  ago  he  had  a  fall  from  a  horse  and  injured  his 
right  hip,  but  specially  the  right  shoulder.  He  was  confined 
to  his  bed  only  a  few  days,  but  the  injured  shoulder  became 
more  and  more  stiff.  Some  time  ago  he  sustained  another  in- 
jury, a  fall  on  the  same  shoulder,  and  although  there  was  no 
fracture  and  no  dislocation,  yet  the  old  pains  revived,  the  joint 
became  stifferand  the  movements  more  limited  ;  there  developed 
also  a  peculiar  tremor  affecting  the  whole  limb. 

He  entered  the  hospital  on  October  28,  1895,  seeking  relief. 
The  pains  upon  pressure  and  manipulation  are  not  very  great; 
the  muscles  are  not  very  much  atrophied,  but  the  movements 
are  quite  limited.  Abduction  does  not  extend  more  than  three 
or  four  inches  ;  the  flexion  or  forward  motion  to  six  or  eight 
inches  ;  the  same  for  extension  ;  rotation  is  impossible.  When 
these  motions  are  analyzed  it  is  found  that  much  of  their  extent 
is  due  to  the  fact  that  the  scapula  moves  with  the  humerus. 
The  anchylosis  seems  complete,  although  a  semblance  of  motion 
takes  place  in  the  joint.  The  tremor  above  mentioned  still 
exists. 

Resection  of  the  head  of  the  humerus  was  proposed  to  the 
patient  in  case  proper  manipulations  should  fail  to  break  up  the 
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anchylosis  when  under  the  anaesthetic.  The  patient  readily- 
accepted,  both  for  relief  from  the  pain  and  for  the  expected  gain 
in  the  movements. 

When  thoroughly  anaesthetized  and  the  muscles  well  relaxed 
it  was  found  that  the  adhesions  were  quite  strong,  and  that  in 
using  too  much  force  there  was  risk  of  breaking  the  bone. 
Considering  that  the  resection  would  give  a  better  result  we 
desisted  in  further  efforts  and  proceded  to  operate. 

An  anterior  incision  was  made  in  front  of  the  acromial  portion 
of  the  deltoid,  perpendicularly  and  parallel  to  the  fibres  of  the 
muscle ;  the  head  and  neck  were  soon  reached  and  scraped 
close  to  the  bone,  but  when  it  came  to  destroying  the  adhesions 
between  the  head  and  the  glenoid  cavity  the  greatest  difficulties 
were  encountered ;  they  were  fibro-cartilaginous  and  so  close, 
so  tight,  that  it  was  impossible  to  introduce  an  instrument  of 
any  kind  between  the  articular  surfaces  to  sever  the  connections. 
Rotation  of  the  humerus  was  of  no  assistance,  and  too  much 
force  could  not  be  used  lest  the  bone  would  break  at  an  unde- 
sirable point.  We  then  determined  to  use  the  chain-saw  and 
sever  the  humerus  just  below  the  lower  edge  of  the  head,  which 
was  done  with  comparative  ease  without  injuring  the  circumflex 
nerve  or  the  artery.  Then  seizing  the  all-important  head  with 
the  lion-jaws  forceps  we  tried  to  raise  it  to  attack  it  from  below, 
but  this  afforded  no  help.  In  the  efforts  the  head  gave  way 
under  the  pressure  of  the  forceps.  It  was  about  one-quarter 
under  the  ordinary  size  and  had  undergone  some  fatty  degenera- 
tion. Taking  advantage  of  what  had  happened  we  removed 
the  whole  head  piecemeal  with  the  lion-jaws  forceps,  making 
sure  not  to  leave  any  piece  that  might  necrose  and  cause 
trouble  later.  A  posterior  drain  was  then  placed,  coming  out 
at  the  lower  part  of  the  posterior  border  of  the  deltoid.  There 
was  a  good  deal  of  bleeding,  not  from  the  injury  to  any  large 
branch,  but  a  general  oozing,  which  required  extensive  and  firm 
packing  to  check.  Stitches  were  put  in  place  but  not  tied,  and 
instructions  were  given  to  tie  them  as  soon  as  the  packing  could 
be  removed  safely.  A  thick  axillary  pad  was  placed  in  the 
axilla  to  keep  the  extremity  of  the  bone  away  from  the  walls  of 
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the  chest,  and  the  arm  was  placed  in  a  Velpeau  bandage.  It  was 
only  at  the  end  of  forty-eight  hours  that  the  packing  could  be 
removed.  The  temperature  never  rose  higher  than  ioo°,  but 
suppuration  took  place.  It  was  yielding  quickly  to  proper 
treatment,  and  the  passive  movements  were  being  cautiously 
practised,  when  the  patient  suddenly  left  the  hospital  without 
anyone  knowing  his  address.  This  was  most  annoying  to  us 
and  could  be  most  damaging  to  him,  as  very  likely  he  would 
lose  all  the  benefits  of  the  operation,  because  often  the  resected 
bone  becomes  anchylosed  if  proper  consecutive  treatment  is  not 
applied  in  time.  It  is  so  important  to  begin  this  treatment  early 
that  we  did  all  in  our  power  to  find  out  the  man's  address.  Dr. 
Horton,  our  chief  of  clinic,  with  commendable  zeal,  wrote  to 
the  clerk  of  the  parish  from  which  he  came  to  look  if  there  was 
not  such  a  name  as  the  patient's  on  the  list  of  registered  voters, 
but  the  answer  came  that  there  was  not.  Then  a  patient  in  the 
ward  remembered  that  the  man  had  said  that  his  physician's 
name  was  Covernon  or  some  such  name.  Dr.  Horton  went 
over  the  list  of  the  names  of  the  registered  physicians  of  Louisi- 
ana, but  found  no  such  name.  The  only  name  that  resembled 
it  was  that  of  Dr.  Couvillon.  The  doctor  was  written  to  at 
once,  and  his  answer  said  that  he  had  the  man  under  his  charge. 
Dr.  Couvillon  reported  that  the  suppuration  had  continued  for 
some  time,  as  the  patient  was  poorly  nursed,  residing  some 
nineteen  miles  from  the  doctor's  residence.  However  he  was 
beginning  to  use  his  limb,  and  thought  he  would  after  awhile 
have  a  better  use  of  it  than  before. 

The  striking  feature  of  this  case  is  the  degree  of  adhesion  be- 
tween the  head  and  the  glenoid  cavity,  and  the  removal  of  the 
head  piecemeal. 

I  believe  that  in  such  cases  it  would  be  better  to  expose  the 
upper  part  of  the  surgical  neck  only  with  no  more  dissection 
than  necessary,  to  use  a  chain-saw  or  Wyeth's  exsector,  and 
sever  the  bone ;  then,  closing  up  everything  at  once,  establish  a 
false  joint.  All  the  extensive  dissections,  bleeding,  drainage- 
tubes,  etc.,  would  have  been  spared  the  patient.  If  thought 
necessary  an  inch  of  the  surgical  neck  might  be  removed.    Such 


412  SOUCHON, 

a  conservative  procedure  has  been  proposed  and  has  been  done 
in  cases  of  irreducible  dislocations  of  the  humerus,  and  have  all 
been  justly  condemned,  because  they  left  the  head  in  an  abnor- 
mal position,  often  pressing  upon  important  structures.  But  in 
cases  of  anchylosis  of  the  shoulder  in  the  glenoid  cavity  the 
conditions  are  totally  different,  as  the  head  is  left  in  its  natural 
place  and  is  injuring  no  structures  of  any  kind.  It  is  no  ques- 
tion in  my  mind  that  this  course  would  be  the  best  for  all  cases 
of  anchylosis  without  existing  diseases  of  the  bone  (osteitis, 
tubercles,  caries,  necrosis). 

History. 

This  case  keenly  aroused  our  interest  in  the  subject,  and  we 
at  once  looked  up  the  authorities  for  information,  but  as  is  so 
often  the  case,  we  were  sorely  disappointed.  In  fact,  biblio- 
graphical researches  revealed  no  special  writings  on  these  most 
interesting  conditions,  and  this  determined  us  to  study  the  sub- 
ject exhaustively,  and  fix  the  present  state  of  our  knowledge  on 
this  point.  The  number  of  cases  found  recorded  by  operators 
are  regretfully  few,  but  bear  with  them  most  interesting  infor- 
mation. 

Anchylosis  of  the  shoulder  is  less  troublesome  than  that  of 
any  other  large  articulation,  because  of  the  comparative.mobility 
of  the  scapula  and  of  the  sterno-clavicular  articulation.1 

Clinical  Forms  and  Varieties. 

There  are  no  less  than  twenty-nine  clinical  forms  and  varie- 
ties of  anchylosis  of  the  shoulder.  By  clinical  form  and  variety 
we  mean  a  condition  characterized  by  some  feature  or  features 
bearing  upon  the  diagnosis,  prognosis,  treatment,  and  the  result. 
Many  widely  differ  and  call  for  proper  and  thorough  diagnosis, 
since  they  require  different  treatment  and  give  different  results. 

There  are,  first,  three  large  classes :  Anchylosis  that  should 
not  be  operated,  anchylosis  false,  and  anchylosis  true,  each  pre- 
senting several  varieties,  as  set  forth  in  the  following  table : 
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Table  of  the  Clinical  Forms  and  Varieties  of  Anchylosis  of  the 
Shoulder-joint. 

Anchylosis  that  must  not  be  operated: 

1.  Anchylosis  with  a  still  useful  arm. 

2.  Anchylosis  with  persistent  atrophy  of  the  muscles. 

3.  Anchylosis  in  subjects  rheumatic  or  gouty,  or  affected 
with  diseases  at  large. 

Anchylosis  false : 

4.  Anchylosis  hysterical. 

5.  Anchylosis  spasmodic. 

6.  Anchylosis  due  to  muscular  degeneration  (sclerotic  or 
fatty). 

Anchylosis  true : 

7.  Anchylosis  in  young  subjects. 

8.  Anchylosis  in  old  subjects. 

9.  Anchylosis  incomplete  or  fibrous  and  weak. 

10.  Anchylosis  incomplete  or  fibrous,  but  strong  and  resistant. 

11.  Anchylosis  following  rapid  arthritis  and  traumatic  sup- 
purative arthritis. 

12.  Anchylosis  complete  or  fibro-cartilaginous  or  osseous. 

13.  Anchylosis  complete  without  actual  disease  of  the  bones. 

14.  Anchylosis  with  actual  disease  of  the  bones. 

15.  Anchylosis  with  disease  of  the  glenoid  cavity. 

16.  Anchylosis  with  complete  fusion  between  the  head  and 
the  glenoid  cavity. 

17.  Anchylosis  with  the  limb  in  adduction. 

18.  Anchylosis  with  the  limb  in  abduction.  . 

19.  Anchylosis  requiring  resection  of  the  superficial  portion 
of  the  head. 

20.  Anchylosis  requiring  subtrochanteran  resection,  or  resec- 
tion on  a  level  with  the  lower  edge  of  the  head — i.  e.,  removal 
of  the  whole  head. 

21.  Anchylosis  requiring  resection  through  the  surgical  neck. 

22.  Anchylosis  requiring  resection  at  the  point  of  insertion 
of  the  tendon  of  the  great  pectoral. 

23.  Anchylosis  of  the  resected  extremity  of  the  humerus  in 
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or  near  the  glenoid  cavity  (this  is  also  seen  after  resection  for 
dislocation). 

24.  Anchylosis  of  the  head  of  the  humerus  in  an  abnormal 
location  (as  in  irreducible  dislocation).  • 

25.  Anchylosis  requiring  resection  and  followed  by  disloca- 
tion of  the  resected  extremity  inside  the  coracoid  process  or 
under  the  clavicle. 

26.  Anchylosis  with  resection  and  followed  b^y  a  dangling 
arm. 

27.  Anchylosis  without  resection,  but  presenting  false  union. 

28.  Anchylosis  followed  by  stiffness  of  the  new  joint. 

29.  Anchylosis  followed  by  dry  arthritis  of  the  new  joint. 

Anchylosis  which  should  not  be  Operated. 

The  cases  of  anchylosis  which  should  not  be  operated  are  the 
following : 

1.  Anchylosis  with  a  fairly  useful  limb  as  it  stands,  unless  there 
is  positive  assurance  of  improving  the  movements,  specially  the 
movements  that  are  particularly  needed  for  the  patient's  work. 

2.  Anchylosis  with  atrophy  of  the  muscles,  which  condition 
would  render  the  results  of  the  operation  useless.  It  may  re- 
quire the  application  of  electricity  and  massage  for  some  time 
before  it  is  decided  that  the  muscles  are  past  redemption  and 
the  operation  useless. 

3.  Anchylosis  in  a  subject  liable  to  rheumatism  and  gout,  or 
complicated  with  some  serious  disease  in  an  organ  at  large, 
should  not  be  operated. 

Operation  is  contraindicated  specially  when  the  muscles  are 
irretrievably  atrophied  or  degenerated,  such  as  is  the  case  in  a 
great  number  of  old  anchylosis,  and  particularly  those  following 
long  articular  suppuration.2 

When  the  muscles  were  in  good  condition  at  the  time  of  the 
operation,  if  their  nerves  have  been  spared,  and  also  their  inser- 
tion to  the  periosteal  sheath,  they  may  acquire  such  strength 
that  will  allow  them  to  raise,  with  the  lower  segment  of  the 
humerus,  the  balance  of  the  limb  and  also  perform  useful  move- 
ments.3 
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Cases  operated  after  long-standing  will  never  give  the  results 
that  cases  of  short-standing  give.4 

Operation  for  anchylosis  is  really  justifiable  only  in  recent  cases 
occurring  in  full-grown  subjects,  or  in  young  subjects  old  enough 
so  that  the  removal  of  the  head  will  not  be  followed  by  too  great 
a  shortening.5 

It  is  specially  indicated  in  cases  of  anchylosis  following  arthritis 
with  a  rapid  course  (dry,  acute  arthritis),  observed  sometimes  in 
subjects  affected  with  acute  rheumatism,  and  specially  blennor- 
rhagic  arthritis.  Also  in  cases  of  anchylosis  consecutive  to  sup- 
purated traumatic  arthritis.  In  these  cases  the  anchylosis  occurs 
before  the  atrophy  of  the  muscles.6 

Anchylosis  False. 

Anchylosis  false  is  anchylosis  due  to  rigidity  or  disease  of  the 
structures  outside  of  the  ligaments  and  of  the  joint  itself. 

4.  Anchylosis  hysterical  is  a  remarkable  form,  occurring  spe- 
cially in  females,  and  presenting  itself  often  with  all  the  symp- 
toms of  chronic  inflammation  and  of  true  anchylosis. 

5.  Anchylosis  spasmodic  is  due  to  a  contraction  or  contracture 
of  the  muscles,  resulting  from  some  former  injury,  and  deter- 
mining such  a  condition  that  when  an  attempt  is  made  to  work 
the  joint  the  whole  shoulder  moves,  but  there  is  no  movement 
in  the  joint  itself.  This  is  not  unusually  met  with  after  blows 
or  falls  on  the  shoulder,  after  the  reduction  of  a  dislocation- 
Such  cases  are  sometimes  easily  diagnosticated  by  gentle  and 
persistent  efforts  to  move  the  joint,  when  the  muscles  will  yield 
and  motion  take  place  in  the  articulation.  But  most  usually  it 
is  necessary  to  resort  to  an  anaesthetic  pushed  to  the  thorough 
relaxation  of  all  the  muscles.  When  these  are  simply  con- 
tracted or  contractured  they  will  yield,  and  motion  in  the  joint 
takes  place  at  once  in  all  directions  and  to  the  full  extent. 

6.  Anchylosis  sclerotic  or  fatty,  i.  e.,  due  to  a  fibrous  or  fatty 
degeneration  of  the  muscles,  is  recognized  by  the  fact  that, 
when  under  an  anaesthetic,  while  the  muscles  of  the  opposite 
shoulder  are  completely  relaxed,  yet  those  of  the  affected  side 
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are  still  rigid  and  tense  and  call  for  section  of  the  unyielding 
muscles.  This  sclerotic  and  fatty  condition  is  not  rare  in  cases 
of  anchylosis  of  old  irreducible  dislocations  of  the  shoulder 
specially,  and  is  often  one  of  the  most  potent  factors  preventing 
the  reduction  of  the  bone  even  after  the  head  has  been  exsected. 

Anchylosis  True. 

Anchylosis  true  is  the  one  due  to  considerable  thickening  of 
the  ligaments  and  to  the  adhesions  of  the  articular  surfaces  be- 
tween themselves,  requiring  serious  operations. 

7.  Anchylosis  in  young  subjects.  In  children,  and  in  subjects 
seventeen  or  eighteen  years  of  age,  it  is  most  important  not  to 
injure  the  epiphyseal  cartilage.  The  ossified  portion  of  the 
head  may  be  removed,  but  the  epiphyseal  {i.  e.,  the  cartilage 
between  the  head  and  the  shaft)  must  be  spared  if  there  is  any 
possibility.  A  horizontal  section  with  the  saw,  starting  at  the 
internal  insertion  of  the  capsule,  around  the  head  will  surely 
carry  away  the  totality  of  the  conjugating  cartilage.7 

In  young  children,  if  the  resection  is  made  below  the  epiphyseal 
cartilage,  the  arm  will  cease  to  grow.  A  superficial  resection, 
intra-epiphyseal,  would  very  likely  be  followed  by  a  return  of 
the  anchylosis.  The  anchylosis  does  not  prevent  the  arm  from 
growing  if  the  cartilage  is  intact,  so  that  the  operation  should 
only  be  performed  as  a  last  resort  in  young  children.8 

The  arrest  of  development  following  the  resection  of  the  epi- 
physeal cartilage  may  be  such  that  in  spite  of  the  re-establish- 
ment of  the  movements  the  limb  may  be  less  useful  or  more 
deformed  than  an  anchylosed  limb  which  has  continued  to  grow.9 

Ultra-epiphyseal  resections  in  children  should  be  postponed 
as  long  as  possible,  because  spontaneous  cure,  even  without 
anchylosis,  even  after  the  most  unpromising  cases,  are  not  un- 
common.10 

The  resected  extremity  should  not  be  pushed  into  the  glenoid 
cavity  in  children,  lest  the  growth  of  bone  cause  anchylosis 
again.11 

8.  Anchylosis  in  old  subjects  had  better  not  be  operated  except 
under  very  favorable  local  and  general  conditions. 
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Anchylosis  due  to  the  thickening  of  the  ligaments  alone  may 
exist  by  itself. 

Anchylosis  due  to  the  adhesions  of  the  articular  surfaces  between 
themselves  may  also  exist  by  itself,  although  most  commonly 
both  coexist. 

Anchylosis  incomplete  or  fibrous  is  a  most  important  form  and 
is  characterized  by  the  presence  of  some  motion  in  the  joint. 

9.  Anchylosis  incomplete  or  fibrous  with  weak  adhesions  are  the 
most  favorable,  because  they  may  be  cured  by  rupture  under 
an  anaesthetic.  The  use  of  an  apparatus  may  be  of  service  if 
the  adhesions  are  weak  ;  if  it  is  mostly  due  to  articular  stiffness ; 
the  use  of  a  traction  apparatus  on  the  limb  may  be  beneficial.12 
When  these  fail  they  should  be  treated  by  rupture. 

Ritscher  says  to  give  chloroform,  place  the  patient  on  a 
low  bench;  immobilize  the  scapulum  by  assistant ;  flex  the  fore- 
arm to  right  angles ;  grasp  the  humerus  near  the  condyles  and 
raise  it  as  high  as  possible  above  the  acromion  ;  rotate  it  along 
its  axis  several  times,  using  the  forearm  as  a  lever ;  when  the 
adhesions  give  way  the  hand  of  the  operator  perceives  a  de- 
cided creaking.  The  pains  following  the  operation  disappear 
by  the  next  day,  and  treatment  can  be  continued  by  working 
the  limb  in  all  directions  possible  to  make  sure  that  all  the 
adhesions  have  been  destroyed  ;13  also  Institut  Inter,  de  Bibliog. 
Med..  Paris. 

The  following  is  a  case  reported  by  Sedillot : 

Man,  aged  years ;  very  little  mobility  of  the  head  ; 

chloroform  ;  easy  rupture  of  the  adhesions  ;  the  motions  of  the 
head  rough,  noisy ;  after  the  chloroform  the  patient  uses  his 
limb  freely.  Passive  exercise.  Patient  leaves  the  hospital.  The 
anchylosis  soon  returns.  The  same  treatment  is  applied ;  the 
mobility  of  the  limb  is  re-established  almost  entirely.14 

10.  Anchylosis  incomplete  and  fibrous,  but  with  strong  and  re- 
sistant adhesions,  preclude  the  display  of  too  much  force  because 
the  bone  may  break  at  some  undesirable  point. 

1859,  Erichsen.  Woman;  old;  partial  or  incomplete  anchy- 
losis ;  chloroformization.  The  muscles  are  thoroughly  relaxed, 
but  the  rigidity  persists.     Rupture  of  the  adhesions  by  force ; 

Am  Surg  27 
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distinct  sound  at  the  time  of  the  rupture  of  the  adhesions.  Im- 
mobilization of  the  limb.  A  few  days  afterward  passive  motion. 
Final  result  not  stated.  Partial  anchylosis  of  the  other  shoul- 
der; forcible  rupture  of  the  uniting  mediums.15 

11.  Anchylosis  following  rapid  arthritis,  also  traumatic  arthritis, 
are  the  most  favorable  for  operation,  because  the  anchylosis 
occurs  before  the  atrophy  of  the  muscles.16 

1 2.  Anchylosis  complete  or  fibrocartilaginous  or  osseous  is  the 
most  laborious  to  operate,  as  is  seen  by  some  of  the  cases  of 
the  following  form  or  variety. 

13.  Anchylosis  complete  without  actual  disease  of  the  bones,  or 
anchylosis  indolent  and  without  fistules  or  still  existing  disease 
of  the  bones,  constitutes  a  simple  deformity,  and  an  operation 
should  only  be  done  from  an  orthopaedic  point  of  view,  i.  e., 
simply  because  of  the  limited  movements  and  not  because  there 
is  pain  and  diseased  bones.17  They  have  been  reported  only 
eight  times. 

Anchylosis  with  strong  fibrous,  fibrocartilaginous,  or  osseous 
adhesions  is,  of  course,  the  worst,  requiring  operations  often  of 
great  difficulty.  The  diseases  which  produce  this  variety  are 
inflammation  of  the  subdeltoid  bursa  (Kermisson);  arthritis 
(traumatic  or  simple  or  blennorrhagic) ;  dislocations  reduced; 
fractures,  intra-  or  extra-capsular ;  cured  tuberculosis,  osteitis, 
caries,  and  necrosis. 

The  following  are  the  eight  cases  on  record : 

Case  I.  1866,  Didiot. — Gunshot-wound;  comminuted  fracture 
of  the  upper  extremity  of  the  humerus  ;  purulent  osteitis.  Ex- 
ploratory incisions  and  removal  of  all  the  necrosed  bone,  which 
was  keeping  up  the  suppuration,  so  as  to  simplify  the  affection 
and  favor  the  termination  by  anchylosis,  Later  on,  resection 
of  the  head,  which  was  anchylosed  and  formed  body  with  the 
glenoid  cavity.  The  head  had  to  be,  as  it  were,  enucleated  and 
removed  by  pieces,  by  means  of  cutting  forceps  and  the  gouge. 
The  glenoid  cavity  was  also  gouged  until  sound  bone  was 
reached.18 

Case  II.  1868,  Bockenheimer. — Male,  aged  fourteen  years. 
When  four  or  five  years  old  he  fell  against  a  wall  on  the  right 
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shoulder;  the  whole  region  of  the  shoulder  was  subsequently 
much  swollen  and  very  painful.  After  five  or  six  weeks  the 
pain  decreased  and  the  swelling  disappeared,  but  a  certain  stiff- 
ness of  the  joint  remained.  During  the  next  six  years  this  im- 
mobility increased,  and  during  the  last  four  years  he  has  not 
been  able  to  move  the  shoulder  joint  in  the  slightest  manner. 
Right  arm  is  much  weaker  than  the  left  and  lies  close  to  the 
thorax ;  can  only  be  used  by  moving  the  whole  shoulder. 
When  the  scapula  is  fixed  the  arm  cannot  be  moved.  The 
shoulder  region  is  flattened,  the  muscles  being  less  developed, 
and  the  caput  humeri  diminished  in  size.  Resectio  capitis  humeri 
on  July  9,  1865.  Head  exposed  by  making  a  cut  three  inches 
long ;  adhesions  were  ruptured  that  had  resisted  all  efforts  be- 
fore ;  the  materially  atrophied  head  is  removed  with  the  saw ; 
the  rough  and  pointed  osseous  growths  on  the  glenoid  cavity 
are  chiselled  or  cut  away.  One  of  the  bloodvessels  belonging 
to  the  region  of  the  circumflex  artery  was  cut  and  had  to  be 
ligated.  The  upper  portion  of  the  wound  was  closed  with  cat- 
gut, the  lower  end  being  left  open  for  drainage ;  suppuration  set 
in ;  no  marked  reaction.  Patient  was  discharged,  as  the  upper 
portion  of  the  wound  had  healed.  He  was  directed  to  appear  for 
examination  once  a  week.  In  the  fifth  week  a  suppurating  cavity 
was  found  in  the  sulcus  bicipitalis,  which  was  opened  and  drained. 
Both  openings  formed  fistulae,  which  remained  open  for  some 
time  and  discharged  pus.  They  finally  closed  toward  the  end  of 
December.  The  arm  could  be  moved  in  two  and  a  half  months, 
though  at  that  time  it  was  not  easily  raised.  After  the  wounds 
closed  methodical  movements  were  practised  which  strength- 
ened the  muscles,  and  after  a  time  heavy  objects  could  be  lifted 
with  ease.19 

Case  III.  1882,  Hayes,  P.  J. — Male,  aged  forty-three  years; 
admitted  July  22,  1881.  Struck  by  a  grain  of  buckshot  April 
2d  ;  shot  entered  about  three-fourths  of  an  inch  below  the  cora- 
coid  process  of  the  right  scapula.  Traumatic  fever  accompanied 
by  discharge  from  the  wound.  Wound  healed,  but  the  shoulder 
was  stiff;  anchylosis  of  the  right  shoulder.  Manipulation  under 
inhalations  of  ether;  application  of  very  moderate  force  caused 
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the  arm  to  move,  but  it  was  manifest  that  fracture  had  taken 
place  as  true  crepitus  attended  each  movement  of  the  humerus. 
Inflammation  ;  the  old  shot-track  opened  again  and  for  ten  days 
discharged  pus  freely ;  abscess  formed  close  to  the  anterior  fold 
of  the  axilla;  opened  by  free  incision  August  25th  ;  cut  upon 
the  humerus  after  Ollier's  method.  The  head  was  fused  to 
and  formed  a  common  bony  mass  with  the  glenoid  angle  of  the 
scapula.  Slight  force  caused  refracture  of  the  anatomical  neck 
of  the  humerus,  and  from  the  line  of  fracture  was  picked  out 
the  buckshot.  Corresponding  to  the  situation  of  the  shot  the 
bone  was  carious.  With  moderate  use  of  the  gouge  it  was 
possible  to  expose  perfectly  healthy  tissue  above  and  below  the 
line  of  fracture.  Union  of  soft  parts  took  place,  save  at  the 
upper  and  lower  angles  of  the  wound,  where  granulation-tissue 
completed  the  reparative  process.  Then  passive  movements 
were  practised  daily  so  as  to  insure  fibrous  union  between  the 
bone  surfaces.  September  30th,  discharged,  possessing  a  mov- 
able and  useful  arm  ;  within  the  past  month  have  heard  that  the 
patient  now  enjoys  great  strength  and  freedom  of  movements  in 
the  previously  almost  useless  limb.20 

Case  IV.  1883,  Stokes,  Win  (No.  1). — Female,  aged  twenty- 
four  years.  Fell  down  stairs  twelve  months  ago.  Swelling, 
pain,  and  ultimately  an  abscess,  which  opened  into  the  axilla. 
The  opening  of  the  abscess  was  followed  by  a  sinus,  through 
which,  on  probing,  denuded  bone  co'uld  be  felt.  Any  attempt 
to  move  the  arm  was  attended  with  acutest  pain.  Considerable 
atrophy  of  the  muscles  of  the  arm.  The  well-marked  anchy- 
losis was  due  mainly  to  the  formation  of  adventitious  fibrous 
bands  which  held  the  bones  firmly  together.  Single  oblique 
incision  (Langenbeck-Ollier),  which  commenced  midway  and  a 
little  above  the  coracoid  and  acromion  processes,  and  extended 
downward  and  a  little  outward  for  a  distance  of  four  and  a  half 
inches.  Owing  to  the  great  amount  of  anchylosis,  there  was 
much  difficulty  in  protruding  the  head  of  the  bone  through  the 
wound.  It  was  found  to  be  completely  denuded  of  cartilage. 
Passive  movements  begun  in  the  early  part  of  January;  not 
borne  very  well  at  first,  but  soon  became  used  to  it.     In  a  short 
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time  got  such  power  with  the  arm  that  she  was  able  to  render 
considerable  assistance  to  the  nurses  of  the  ward.  Subsequently 
became  a  wardmaid  herself,  in  which  capacity  she  had  to  scrub 
floors,  clean  fireplaces,  make  beds,  and  in  fact  perform  all  the 
duties  of  her  former  vocation.  The  remarkable  feature  in  con- 
nection with  this  case  is  the  short  time  that  elapsed  between 
the  period  of  the  operation  and  that  at  which  good  use  of  the 
arm  was  again  obtained.  Mr.  Hodges  states  "  that  the  average 
length  of  time  before  some  use  of  the  arm  was  commenced,  as 
calculated  from  thirty  of  the  cases  in  my  table,  was  over  four 
months;  and  a  much  longer  period  was  required  to  elapse  be- 
fore the  limb  could  be  said  to  have  become  really  serviceable."21 

Case  V.  1883,  Stokes,  Wm.  (No.  2).  Female,  aged  twenty- 
six  years.  In  1882,  miscarriage,  followed  by  fever;  and  while  in 
hospital  suffered  from  an  attack  of  acute  arthritis  of  the  right 
shoulder,  followed  by  abscess-formation,  one  of  which  was 
opened  close  to  the  insertion  of  the  deltoid,  and  others  below 
the  clavicle.  Right  shoulder  rigidly  anchylosed,  and  the  mus- 
cles of  which,  especially  the  deltoid,  were  much  atrophied.  The 
limb  was  wholly  useless.  Attempt  to  break  down  adhesions 
by  manipulations,  while  under  ether,  succeeded  to  a  certain  ex- 
tent ;  result  not  satisfactory ;  increase  of  pain ;  no  material  im- 
provement in  the  anchylosis.  Excised  shoulder  in  the  same 
manner  as  in  preceding  case,  April  26th,  and  on  May  3d  wound 
quite  cicatrized.  Ollier-Langenbeck  periosteo-capsular  method. 
After-treatment  same  as  in  preceding.  Passive  movements, 
massage  of  the  muscles  of  the  shoulder  and  arm,  were  com- 
menced and  carried  on  daily  up  to  the  end  of  June.  Recovery. 
Patient  has  been  engaged  as  a  laundress.  Accompanying  this 
article  are  two  photographs  showing  the  position  into  which  the 
arm  can  be  placed :  1.  In  the  act  of  using  knife  and  fork  in  cut- 
ting pastry,  etc.,  on  a  plate.  2.  Arm  raised  laterally,  hand  on 
a  level  with  the  top  of  the  head.  Rapidity  of  union  is  strongly 
indicated  after  this  operation,  and  can  be  best  obtained  by  a 
rigid  adherence  to  the  Listerian  antiseptic  practice. 

Passive  movements,  gymnastic  exercise,  and  massage  should 
be  commenced  as  soon  as  possible  after  the  operation.22 
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Case  VI.  1884,  Albanese,  E. — Female,  aged  twenty-one  years. 
Cause  of  the  anchylosis  not  known.  Seven  years'  standing ; 
anchylosis  incomplete,  fibrous ;  movements  limited.  An  inci- 
sion was  first  made  into  the  soft  parts  of  the  posterior  scapulo- 
humeral region,  9  centimetres  long  and  down  to  the  bone,  along 
the  spine  of  the  scapula.  The  incision  was  in  the  form  of  an 
inverted  L,  forward  and  upward  as  far  as  the  anatomical  neck  of 
the  humerus.  The  capsule  was  then  divided  and  the  articulation 
penetrated.  Next  the  wound  was  held  apart  by  means  of  strong 
retractors,  and  the  head  of  the  humerus  cut  off  at  the  height  of 
the  anatomical  neck  with  a  chisel  and  two  blows  of  the  mallet. 
The  surgical  neck  was  then  cleared  off*  all  around  and  the  edges 
rounded  off  with  a  rasp  and  a  file.  A  cavity  in  the  humeral 
head,  which  yet  adhered  to  the  glenoid  cavity,  was  afterward 
made  with  a  spoon  of  such  a  size  as  to  allow  the  introduction 
of  the  surgical  neck  of  the  humerus  already  made  smooth  and 
round.  Care  was  taken  that  it  moved  easily  in  the  new  locality. 
A  drainage-tube  was  introduced  ;  wound  united  by  stitches  J 
primary  union.  Patient  can  move  the  arm,  approaching  it  to 
the  body  and  raising  it  until  forming  an  angle  of  70  ° ;  the  other 
arm  forms  an  angle  of  760 ;  she  can  arrange  her  hair  without 
any  difficulty ;  the  rotatory  motions  of  the  arms  are  free  and 
perfectly  normal  ;  the  deltoid  contracts  very  well ;  patient  re- 
turns to  her  work  and  moves  the  right  arm  almost  as  freely  as 
the  other.23 

Case  VII.  1888,  Oilier,  L. — Female,  aged  eighteen  years. 
Has  been  suffering  from  the  shoulder  for  the  last  ten  years ; 
considerable  atrophy  of  the  region ;  shortening  of  the  arm  ; 
absence  of  movements  in  the  joint;  it  is  the  scapula  that  moves ; 
however,  there  is  no  absolute  soldering.  Resection ;  vertical 
incision  antero-interne  ;  second  transverse  incision  directed  out- 
wardly along  the  acromion;  the  head  is  sufficiently  exposed  to 
denude  the  external  tuberosity  and  section  the  fibrous  interartic- 
ular  adhesions  ;  removal  of  45  millimetres  of  bone.  Posterior 
incision  with  drainage-tube  ;  also  tube  in  front.  The  patient  can 
use  her  arm  in  almost  all  positions ;  she  can  comb  her  hair 
without  difficulty  and  carry  children ;  however,  there  is  some 
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weakness  in  the  position  of  the  stretched  or  extended  arm. 
She  had  a  fall  on  the  hands  with  the  arms  stretched  out ;  this 
caufed  a  return  of  the  pains  and  a  stiffening  of  the  new  joint  so 
as  to  render  impossible  the  active  elevation  of  the  arm  above 
the  level  line ;  the  upper  extremity  of  the  humerus  is  slightly 
enlarged ;  the  atrophy  of  the  muscles  is  not  as  profound  as 
formerly ;  the  anterior  part  of  the  deltoid  which  had  been  sec- 
tioned has  preserved  its  contractility ;  there  seems  to  have  taken 
place  there  a  small  amount  of  progressive  elongation  of  the 
muscular  cicatrix.24 

Case  VIII.  1888,  Spada,  Mario. — Female,  aged  sixteen  years. 
Anchylosis  due  to  a  fall  on  the  left  shoulder  ;  seven  years'  stand- 
ing; anchylosis  incomplete,  fibrous  ;  movements  very  limited  ; 
they  are  affected  almost  exclusively  through  those  of  the  scap- 
ula; patient  abducts  the  arm  about  twelve  centimetres,  and 
about  as  far  forward  and  backward.  The  adhesions  were  com- 
pletely broken  up  under  chloroform,  and  passive  movements 
thoroughly  made.  Condition  of  the  joint  was  not  improved. 
Twenty-five  days  later  resection  without  any  difficulty.  Second- 
ary union.  Passive  movements  began  fourteen  days  after  the 
operation.  Patient  is  able  to  approximate  the  hand  to  the 
breast,  to  the  face,  the  forehead ;  moves  her  hand  as  well  in  ad- 
duction and  abduction,  and  raises  it  to  the  height  of  an  angle 
of  8o° ;  the  rotatory  movements  of  the  arm  are  normal  and  the 
patient  able  to  do  all  kinds  of  domestic  work.25 

Remarks  on  the  Foregoing  Cases  of  Anchylosis  without  Actual 
Disease  of  the  Bones. 

The  foregoing  cases  are  too  few  and  too  incompletely  re- 
ported, except  the  case  of  Oilier,  which  is  a  model  and  a  master- 
piece, to  establish  any  general  principles.  Still,  each  should  be 
studied  carefully,  as  it  carries  its  own  most  useful  instructions. 

However,  we  are  forced  to  mention  here  the  following  facts 
in  particular : 

Traumatism,  as  a  cause,  is  mentioned  as  being  a  fall  by  Bock- 
enheimer,  Stokes  (No.  1),  Spada,  and  ourself. 

The  cases  were  all  of   long  standing,  especially  Ollier's,  ten 
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years,  Albanese  and  Spada  seven  years,  Bockenheimer  six 
years, 

Incomplete  anchylosis  is  mentioned  by  Spada  only. 

The  atrophy  of  the  head  is  specially  mentioned  by  Bocken- 
heimer ;  it  was  also  present  in  our  case. 

Breaking  up  of  adhesions  requiring  later  resections  happened 
in  the  case  of  Spada. 

The  capsulo-periosteal  operation  was  followed  by  Stokes 
(Nos.  i  and  2),  Oilier,  and  ourself. 

Difficulties  in  protruding  the  head  are  specially  mentioned  by 
Stokes  (No.  1)  and  ourself 

The  head  was  fused  with  the  glenoid  cavity  in  the  cases  of 
Didiot,  Hayes,  and  ours,  and  had  to  be  gouged  out. 

The  head  was  removed  by  pieces  in  two  cases  (Didiot  and 
ours). 

There  were  osseous  growths  in  the  glenoid  cavity  in  one  case 
only  (Bockenheimer). 

A  branch  of  the  circumflex  was  injured  in  the  case  of  Bock- 
enheimer. 

False  joints  were  established  in  two  cases  and  with  good  re- 
sults (Hayes,  Albanese.) 

In  no  case  was  the  bone  sawed  below  the  head  and  a  false 
joint  established  there. 

Rapid  union  was  obtained  in  Stokes's  two  cases  and  in 
Albanese's  case. 

Long  suppuration  is  specially  mentioned  by  Bockenheimer. 

The  atrophy  of  the  muscles  is  mentioned  specially  by  Bock- 
enheimer, by  Stokes  in  his  two  cases,  and  by  Oilier,  and  yet  the 
results  were  satisfactory. 

The  longest  time  mentioned  for  the  re-establishment  of  the 
functions  was  two  and  a  half  months  (Bockenheimer).  How- 
ever, we  will  note  that  Dr.  Hodges  states  that  the  average  length 
of  time  before  some  use  of  the  arm  was  commenced,  as  esti- 
mated from  thirty-one  cases  of  resection  for  various  causes,  was 
over  four  months;  and  a  much  longer  period  was  required  to 
elapse  before  the  limb  could  be  said  to  have  become  really  ser- 
viceable.    (See  Stokes,  No.  1.) 
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Good  use  of  the  limb  is  stated  by  Bockenheimer,  Hayes, 
Albanese,  Oilier,  Spada. 

Poor  use  is  mentioned  by  none. 

14.  Anchylosis  of  the  shoulder  with  actual  disease  of  the  bones. 
In  anchylosis  with  diseased  bones  still  existing,  the  operation  is 
not  for  the  anchylosis,  but  for  the  disease  of  the  bone.26 

We  found  on  record  only  thirteen  cases  of  anchylosis  with 
persistent  diseases  of  the  bones. 

Case  I.  1855,  Birkett. — Bones  diseased.  Male,  age  not  stated. 
Shoulder  partially  anchylosed  on  motion  ;  less  swollen  and  pain- 
ful. Large  triangular  flap  by  long  incision  down  the  external 
border  of  the  shoulder  through  the  deltoid;  the  head  of  the 
bone  is  easily  dislocated  backward  by  throwing  the  forearm  for- 
ward ;  it  is  quite  denuded  of  cartilage,  and  one  point  had  arrived 
at  a  state  of  necrosis ;  after  resection  the  head  is  found  very 
much  diseased.  It  is  hoped  the  patient  will  have  very  effective 
use  of  his  arm  and  shoulder.27 

Case  II.  1857,  Gunn. — Bones  diseased.  Male,  aged  twenty 
years.  Caries  of  head  and  necrosis  of  the  shaft  involving  the 
upper  two-fifths  of  the  bone ;  partial  anchylosis.  Resection  ; 
incision  from  the  acromion  to  a  point  just  below  the  deltoid  in- 
sertion, through  fascia  and  muscle  down  to  the  bone;  joint 
opened  ;  progress  was  much  impeded  by  adhesions  which  nearly 
obliterated  the  synovial  cavity ;  head  dislocated ;  section  at  the 
deltoid  ridge ;  erysipelas.  Went  home  fourteen  days  after  the 
operation.28 

Case  III.  187 1,  Bockenheimer. — Bones  diseased.  Female, 
aged  seventeen  years.  No  cause  given,  nor  duration  of  disease 
mentioned ;  anchylosis  vera  (osseous).  Resection  in  the  shoulder- 
joint  ;  no  difficulties  or  subsequent  complications.  A  very  use- 
ful joint  resulted,  the  patient  being  able  to  raise  the  arm  over 
the  shoulder  and  carry  out  all  motions.  Further  details  are 
not  given.29 

Case  IV.  1873,  Durham. — Bones  diseased.  Male,  adult. 
Five  years  ago  had  an  attack  of  inflammation  of  the  left 
shoulder-joint ;  an  abscess  formed  and  discharged  ever  since  ; 
the  joint  is  now  thoroughly  fixed ;  the  deltoid  muscle  has  com- 
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pletely  wasted  away  ;  all  the  bony  prominences  usually  covered 
by  it  are  prominent  and  distinct.  Resection  in  the  usual  manner. 
Head  completely  necrosed  and  firmly  fixed  in  the  glenoid  cavity. 
Result  not  stated.30 

Case  V.  1876,  Landi. — Bones  diseased.  Boy,  aged  fourteen 
years.  Suppurating  osteitis  and  necrosis  of  upper  third  of  the 
humerus ;  semi-anchylosis.  Incision  five  centimetres  long  in 
front  of  the  coracoid  process,  parallel  to  the  inner  border  of  the 
deltoid,  and  passing  through  the  fistulous  openings ;  detach- 
ment of  the  periosteum  without  any  difficulty ;  the  head  is 
brought  out  and  sawed  where  it  is  found  healthy.  Twenty  days 
later  the  patient  left  the  hospital.3' 

Case  VI.  1879,  Krabbel  (No.  1). — Bones  diseased.  Male, 
aged  fifteen  years ;  cause  not  given.  Has  had  pains  in  the 
right  shoulder  for  one  and  a  half  years.  The  movements  of 
the  right  arm  became  more  and  more  restricted  and  painful. 
When  received  at  the  hospital,  extended  motion  of  the  arm 
could  only  be  made  by  moving  the  scapula  with  it;  resectio- 
capitis  humeri.  A  piece  six  centimetres  long  had  to  be  re- 
moved as  the  caries  extended  that  far.  Glenoid  cavity  of  the 
scapula  was  not  affected.  Salicylic  acid  gauze-bandage,  and 
arm  fixed  to  thorax.  Wound  closed  in  five  weeks  with  the  ex- 
ception of  a  fistula.  From  this  a  small  piece  of  bone  was  re- 
moved, and  recovery  was  then  rapid.  Patient  could  move  the 
arm  forward  and  backward  and  raise  it  to  a  horizontal  position 
when  discharged.     Subsequent  result  not  known.32 

Case  VII.  1879,  Krabbel  (No.  2). — Bones  diseased.  Male, 
aged  thirty-two  years.  Disease  has  existed  for  six  years.  The 
whole  region  of  the  shoulder  has  been  swelling  for  some  time. 
An  incision  was  made  and  much  pus  discharged.  The  fistula 
remained  and  continually  discharged  pus ;  on  two  occasions 
small  pieces  of  bone  appeared.  Joint  is  anchylotic ;  limited 
motion  only  possible  by  moving  scapula  with  the  arm.  A  bone 
splinter  was  removed  from  the  fistula,  which  at  one  point  shows 
a  smooth  surface.  Resectio-humeri  now  resorted  to.  Head  of 
humerus  is  carious,  has  lost  its  roundness  and  is  flattened. 
Glenoid  cavity  is  also  carious  in  some  spots,  and  these  portions 
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are  removed  by  the  spoon ;  salicylic  acid  gauze-bandage.  Tem- 
perature the  next  day  (May  20th)  39.20 ;  bandage  removed ; 
much  coagulated  blood  in  the  wound.  On  the  morning  of  the 
30th,  heavy  chills  followed  by  severe  sweat.  No  retention  of 
pus;  granulations  look  unfavorable.  Fever  rises  to  41. 50  ; 
chills  occurred  again,  and  the  patient  died  of  pyaemia  on  the 
15th  of  June.  Post-mortem  examination  showed  metastasis  of 
the  lung,  and  partially  purulent,  partially  hemorrhagic  enlarge- 
ment of  the  spleen.  Glenoid  cavity  and  os  humeri  of  the  re- 
sected shoulder  normal;  through  a  fistula  the  probe  passes  into 
the  cavity  under  the  scapula  which  contains  much  pus.  On  the 
frontal  side  of  the  scapula  under  the  musculus  subscapulars  a 
carious  bone  is  found.  The  portion  of  the  scapula  to  which  the 
coracoid  process  is  joined  is  also  diseased.83 

Case  VIII.  1879,  Morris,  Hy.  (No.  1).  —  Bones  diseased. 
Male,  aged  thirty-six  years;  admitted  October  14,  1878.  Twenty- 
three  years  before,  after  a  game  of  cricket,  he  felt  stiffness  in 
the  right  shoulder.  In  three  months  an  abscess  formed,  and 
discharged  through  a  sinus  near  the  insertion  of  the  deltoid  for 
twelve  months.  Pain  ceased;  the  patient  regained  movement 
but  not  perfect  mobility.  Some  time  after  the  sinus  closed  a 
clear  fluid  discharged  itself;  sinus  again  closed,  and  so  con- 
tinued to  discharge  at  intervals  until  the  end  of  three  years, 
when  it  closed  entirely  and  remained  sound  nineteen  years ;  no 
bone  at  any  time  came  away.  Caught  cold ;  lump  formed  ; 
poulticed  it;  discharged  pus.  Almost  complete  anchylosis  of 
the  right  shoulder  Around  the  shoulder  specially  in  front  there 
was  considerable  thickening.  Passive  movements  gave  rise  to 
occasional  rough  creaking,  thought  to  be  extra-articular.  Move- 
ments not  painful  unless  the  head  of  the  bone  was  at  the  same 
time  pressed  against  the  glenoid  fossa.  Excised  the  diseased 
upper  end  of  the  humerus ;  the  glenoid  fossa  was  also  devoid 
of  articular  cartilage  and  carious  upon  the  surface,  part  of  which 
required  to  be  gouged  away.  The  shaft  of  the  humerus  below 
the  section  made  by  the  saw  was  partially  denuded  of  perios- 
teum, but  was  firm,  compact,  and  healthy  throughout.  The 
excised  head  was  entirely  denuded  of  articular  cartilage,  and  its 
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compact  layer  of  bone  in  places  was  destroyed.  The  day  after 
the  operation  the  patient  was  allowed  to  sit  up,  and  after  the 
sixth  day  to  get  up  and  be  around  the  ward.  Much  pain  for 
some  weeks  at  the  back  of  the  shoulder,  which  ceased  after  an 
abscess  formed,  and  broke  in  the  posterior  fold  of  the  axilla. 
May  7th.  Arm  admits  of  a  fair  amount  of  forward  and  back- 
ward movement,  and  some  slight  adduction  with  abduction. 
The  patient  can  lift  a  chair  with  ease,  and  has  all  the  use  of  the 
forearm  and  hand  perfectly.  Two  small  incisions  near  one  an- 
other in  line  of  the  cicatrix  discharge  their  pus ;  they  do  not 
communicate  with  dead  or  bare  bone.  Constitutionally  quite 
well,  and  gaining  more  and  more  use  of  his  limb  every  day. 
Since  reported  himself  well.34 

Case  IX.  1879,  Morris,  Hy.  (No.  2). — Bone  diseased.  Male, 
aged  forty-three  years.  Eighteen  years  ago  he  fell  upon  his 
right  shoulder.  Suppuration ;  abscess ;  recovered  perfect  use 
of  his  shoulder.  May,  1877,  injured  same  shoulder  while  row- 
ing; swelling;  abscess  burst  in  the  arm  in  October;  in  Decem- 
ber, 1877,  the  old  sinus  in  front  of  the  axilla  reopened  and  has 
ever  since  been  discharging.  Shoulder  almost  completely  fixed ; 
the  movements  of  which  are  apparently  capable,  being  in  reality 
scapular.  On  fixing  the  scapula,  however,  a  small  amount  of 
movement  could  be  made  out,  accompanied  by  grating.  Two 
sinuses  discharge  a  little  pus.  March  12th.  Head  of  humerus 
excised  through  a  straight  incision  three  inches  long  from  the 
acromion  process  downward.  A  second  piece  of  humerus  was 
removed,  as  the  medullary  cavity  in  the  line  of  the  first  section 
was  seen  filled  with  a  quantity  of  pale  yellow,  unhealthy-look- 
ing marrow,  and  the  cancellar  tissue  was  soft  and  unusually 
vascular.  A  little  carious  bone  was  gouged  away  from  the 
glenoid  fossa.  Patient  made  a  good  recovery.  April  15I1.  Dis- 
charged well.35 

Case  X.  1881,  Lange. — Bones  diseased.  Female,  aged  eigh- 
teen years.  Acute  osteomyelitis  of  the  upper  end  of  the  hu- 
merus; suppuration  of  the  joint;  bony  anchylosis;  resection  of 
the  head ;  also  necrotomy ;  cure ;  useful  limb ;  the  patient  can 
perform  all  ward  household  work,  although  the  arm  can  only  be 
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raised  to  feeble  height;  she  can  eat  with  it  and  wash  her  face ; 
the  motions  anteriorly  and  posteriorly  are  not  hindered  and  are 
vigorous.  In  the  excised  head  the  prolongations  of  the  medul- 
lary canal  upward  almost  to  the  epiphyseal  line  presented  two 
large  canals  leading  to  the  exterior;  this  upper  extremity  pre- 
sents a  small  encysted  abscess  surrounded  by  dense  fibrous 
tissue;  the  epiphyseal  cartilage  had  entirely  disappeared.36 

Case  XI.  1882,  Pratt. — Bones  diseased.  Male,  aged  eighteen 
years.  No  injury  known.  Shoulder  was  large;  every  move- 
ment excited  pain  and  a  considerable  motion  of  the  scapula,  sig- 
nifying a  certain  amount  of  anchylosis.  Abscess  opened.  Sinus 
then  found  leading  to  the  back  of  the  scapula.  Performed  ex- 
cision in  the  usual  manner.  About  two  inches  of  the  head  of 
humerus  were  removed  and  found  to  be  much  diseased.  There 
was  some  anchylosis,  but  the  glenoid  cavity  free  from  disease. 
In  six  weeks  healing  was  complete  except  in  one  spot,  which 
led  by  a  deep  sinus  down  to  dead  bone.  Sinus  did  not  close, 
and  suppurated  freely.  Patient  was  again  put  under  chloroform 
and  another  inch  of  diseased  bone  was  removed  from  the  hu- 
merus. This  time  the  precaution  was  taken  to  pass  a  drainage- 
tube  right  through  the  triceps  into  the  axilla;  by  this  means 
the  wound  was  kept  perfectly  clean.  No  further  difficulty. 
Healing  process  proceeded  rapidly.  Lad  grew  fat  and  was  able 
to  use  the  arm  in  doing  work  about  the  infirmary.  At  the  be- 
ginning of  the  present  year  he  was  discharged  and  took  a 
groom's  place.  Seen  in  March  in  first-class  health,  with  a  most 
useful  arm.37 

Case  XII.  1887,  Lammiman  {Cleland).  —  Bones  diseased. 
Male,  aged  .  Anchylosis  almost  complete.  Shoulder- 
joint  swollen,  hot,  and  painful ;  its  mobility  was  much  curtailed, 
the  movements  being  limited  to  adduction  in  common  motion 
with  the  scapula  and  a  slight  power  of  advancing  and  retreating 
the  elbow.  Very  great  nocturnal  pain.  Over  the  insertion  of 
the  coraco-brachialis  sinus  of  some  age  still  discharging;  this 
led,  through  a  distance  of  five  or  six  inches,  to  the  inner  side 
of  the  shoulder-joint.  October  28th.  Performed  Ollier's  sub- 
periosteal operation.    Two  and  one-quarter  inches  of  bone  were 
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removed.  The  inner  side  of  the  periosteal  pouch  thus  made 
was  seen  to  be  covered  with  nodules  of  new  bone.  The  glenoid 
surface  was  healthy.  Drainage-tube  conducted  down  the  sinus 
over  the  insertion  of  the  brachialis  anticus  from  the  wound. 
Iodoform  was  placed  in  the  gap.  Healing  took  place  in  about 
ten  days.  Passive  motion  was  begun  about  the  fourteenth  day. 
The  head  and  neck  of  the  bone  were  covered  by  pits  and  de- 
pressions soaked  in  pus,  and  deeper  in  the  cancellous  substance 
were  many  loose  sequestra.  March  25th.  No  tenderness ;  ab- 
duction could  be  effected  nearly  to  the  shoulder  line ;  he  could 
place  the  forearm  behind  his  back  and  could  advance  the  arm  well 
in  front;  was  beginning  to  recover  the  power  of  rotation  ;  had 
great  purchase  in  lifting  from  the  ground,  and  was  doing  a  good 
day's  work.  A  new  joint  apparently  existed  in  the  space  be- 
tween the  coracoid  and  acromion  processes.38 

Case  XIII.   1894,  Pearson. — Bones  diseased.     Male,  age  not 
stated.     Fell  from  a  wall  twelve  or  thirteen  feet  in  height,  on  his 
shoulder.     Arm  partly  anchylosed ;  very  slight  motion  in  the 
joint,  and  it  was  attended  with  great  pain.    Abscess  forming  on 
the  front  of  the  arm  about  two  and  one-half  inches  below  the 
joint.     This  was  opened  and  a  probe  passed  in  the  direction  of 
the  shoulder-joint,  but  did  not  reveal  any  dead  bone.     Sinus 
continued  to  discharge  pus  for  a  few  weeks,  then  another  ab- 
scess pointed  behind  about  half-way  down  the  scapula;   this 
was  opened.     Cut  down  upon  the  joint  and  found  several  loose 
pieces  and  the  head  of  the  humerus  quite  rough  and  spiky.    The 
loose  pieces  were  removed  and  the  head  well  scraped  with  a 
raspatory  and  the  wound  stitched  up,  leaving  a  drainage-tube 
in  it.     Sinuses  were  well  scraped  out.     Patient  improved  and 
gained  weight;  the  sinuses  did  not  heal,  but  the  man  was  free 
from  pain  for  nearly  eight  months.     Persuaded  him  to  let  me 
operate  again.     Found  considerable  disease,  both  of  the  head 
of  the  humerus  and  the  glenoid  cavity;    also  the  tip  of  the 
coracoid  process  of  the  scapula  was  rough  and  bare.     Small 
collection  of  pus  at  the  back  of  the  head.     This  time  removed 
the  whole  of  the  head  of  the  bone  and  the  tip  of  the  cora- 
coid and  scraped  out  the  glenoid  cavity  and  put  in  a  drainage- 
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tube  back  and  front.  Patient  made  a  rapid  recovery,  and  was 
doing  light  duty  as  a  policeman  three  months  after.  Sinuses 
quite  healed.  Has  now  been  able  to  do  ordinary  fireman's  duty 
for  six  months  or  more,  and  has  gained  two  stones  in  weight. 
He  can  lift  a  very  considerable  weight,  but  cannot  extend  the 
arm  laterally  to  a  right  angle  with  the  body.39 

Remarks  on  the  Foregoing  Cases  of  Anchylosis  with 
Diseased  Bone. 

The  number  of  cases  here  is  also  comparatively  so  small  and 
they  are  so  incompletely  and  unsystematically  reported  that  but 
few  remarks  and  deductions  can  be  made.  The  long  standing 
of  the  cases  is  remarkable :  eighteen  years  (Morris  No.  2) ; 
twenty-three  years  (Morris,  No.  1).  Anchylosis  with  diseased 
bones  often  requires  resection  at  the  surgical  neck,  extending 
sometimes  as  low  as  the  pectoral  insertion  (Gunn,  Krabbel  (No. 
I),  Morris  (No.  2),  Pratt,  Lammiman).  It  is  seldom  that  the 
head  is  tightly  bound  down  in  the  glenoid  cavity  as  in  anchy- 
losis without  disease  of  the  bones ;  only  three  times  (Gunn, 
Durham,  Bockenheimer). 

The  periosteum  is  easily  detached  (Landi).  In  severe  cases 
the  glenoid  cavity  is  reported  as  being  free  from  disease  (Krab- 
bel (No.  1),  Pratt,  Lammiman). 

They  often  give  rise  to  considerable  and  persistent  capillary 
hemorrhage,  on  account  of  the  long  standing  of  the  inflamed 
condition  of  the  parts. 

They  rarely  unite  by  primary  union,  which  is  readily  under- 
stood. 

One  case  only  died  (Krabbel,  No.  2). 

In  one  case  the  patient  had  to  be  operated  a  second  time 
to  remove  more  diseased  bone  (Pratt). 

The  muscles  require  a  longer  time  before  recovering  their 
full  contractility. 

In  one  case  a  new  joint  apparently  existed  in  the  space  be- 
tween the  coracoid  process  and  the  acromion  (Lammiman). 

15.  Anchylosis  with  disease  of  the  glenoid  cavity  is,  of  course, 
more  serious  than  when  the  cavity  is  not  involved. 
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1 6.  In  anchylosis  with  complete  fusion  between  the  head  and  the 
glenoid  cavity  the  gouge  should  be  used  between  the  two  bones; 
when  the  mobility  of  the  two  bones,  one  upon  the  other,  is 
effected,  then  the  resection  is  continued  as  though  the  surfaces 
had  been  movable  from  the  start.  This  previous  rupture  of 
the  anchylosis  with  the  gouge  is  preferable  to  the  sawing  of 
the  fused  bones.40 

17.  Anchylosis  with  the  limb  in  adduction  is  the  most  common 
case. 

18.  Anchylosis  in  vicious  position  or  with  the  limb  in  abduction, 
it  is  best  to  resect  a  wedge  piece.41  On  account  of  the  mobility 
of  the  scapula,  osteoclasia  is  contraindicated.42 

The  section  should  be  done  as  close  to  the  head  as  pos- 
sible.43" 

19  Anchylosis  requiring  the  resection  of  the  superficial  part 
of  the  head  is  apt  to  be  followed  by  a  new  anchylosis.  For 
this  reason  it  is  best,  in  adults,  to  resect  more  extensively  than 
is  actually  necessary  to  produce  movement,  but  in  young  sub- 
jects, especially  in  children,  the  great  importance  of  not  injuring 
the  epiphyseal  cartilage  will  render  the  opposite  course  the  rule 
to  be  guided  by. 

20.  Anchylosis  requiring  resection  subtrochanterian,  i.e.,  resection 
on  a  level  with  the  lower  margin  of  the  head,  *'.  e.,  the  removal 
of  the  whole  head,  is  the  most  common  and  the  most  favor- 
able. 

21.  Anchylosis  requiring  resection  through  the  surgical  neck 
is  apt  to  be  followed  by  a  loose  arm. 

22.  Anchylosis  requiring  resection  at  the  points  of  insertion  of 
the  tendons  of  the  great  pectoral  and  great  dorsal  have  a  greater 
risk  of  being  followed  by  a  dangling  limb,  especially  if  the  sub- 
ject is  old,  if  the  muscles  have  become  much  atrophied  and 
have  undergone  fibrous  degeneration. 

23.  Anchylosis  of  the  resected  extremity  in  or  near  the  glenoid 
cavity  are  not  uncommon.  They  may  require  either  section  of 
the  muscles  or  resection  of  the  anchylosed  extremity.  The 
latter  is  often  a  laborious  undertaking  on  account  of  the  ex- 
tensive and  resistant  adhesions,  due  to  the  fact  that  the  parts 
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have  already  been  operated  on  before.     The  muscles  are  also 
retracted  and  degenerated  in  those  cases. 

This  condition  is  often  due  to  improper  consecutive  or  after 
treatment,  either  because  it  was  not  begun  soon  enough,  or 
because  it  was  not  kept  up  long  enough. 

24.  Anchylosis  of  the  head  of  the  humerus  in  an  abnormal  loca- 
tion, such  as  in  old  dislocations,  are  mentioned  here  for  the  sake 
of  thoroughness,  but  they  belong  to  another  subject. 

25.  Anchylosis  requiring  resection  and  followed  by  dislocation  of 
the  resected  extremity  under  the  coracoid  process  or  under  the 
clavicle  are  the  results  of  improper  attention  to  after-treatment 
at  the  proper  time.  In  one  case  (Liicke)  the  resected  extremity 
articulated  with  the  under  surface  of  the  acromion.436 

26.  Anchylosis  requiring  resection  and  followed  by  a  dangling 
arm  is  often  the  result  of  an  extensive  resection  or  to  an 
unnatural  condition  of  the  muscles.  Prothetic  apparatuses : 
Place  the  arm  in  the  same  condition  as  if  they  were  anchy- 
losed.44 

When  the  distance  between  the  resected  humerus  and  the 
glenoid  cavity  is  only  6  or  7  centimetres,  this  extremity  should 
be  pared  and  stitched  to  the  glenoid. 

When  the  distance  is  greater  the  same  should  be  done,  and 
the  bone  stitched  as  high  up  as  possible.45 

Bone-grafting  may  be  very  useful,  especially  fragmentary 
grafting.46 

27.  Anchylosis  without  resection  but  with  fracture  and  followed 
by  a  false  union  has  a  special  interest  as  bearing  upon  the  treat- 
ment as  proposed  by  the  writer  in  some  cases. 

Two  cases  of  this  kind  are  reported :  the  case  of  P.  J.  Hayes, 
above  described  ;47  that  of  E.  Albanese,  also  reported  above.48 

We  will  note  here  the  following  interesting  cases,  although 
they  are  not  instances  of  pure  anchylosis  with  regular  resection  : 

Albert.  Subcoracoid  dislocation ;  while  rotating  the  head, 
fracture  of  the  surgical  neck ;  head  is  drawn  in  place  by  hooks, 
and  the  fragments  were  united  by  sutures;  false  joint  resulted, 
which,  however,  gave  a  useful  limb.49 

Hamilton.     Epiphyseal    fracture   of    the    head   of    humerus; 

Am  Surg  28 
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fibrous  union;  five  months  after  the  injury  was  received  the 
fragments  had  not  yet  united;  child  still  unable  to  lift  the  arm; 
forearm  and  hand  retained  their  usual  strength  and  freedom. 
Some  crepitation  could  occasionally  be  felt  in  the  shoulder  and 
some  abnormal  mobility.50 

Sir  Astley  Cooper.  Case  of  fracture  of  the  cervix  humeri 
within  the  capsular  ligament ;  there  was  forward  luxation  of  the 
head,  but  ligamentous  union  had  occurred  between  the  frag- 
ments.51 

1883.  Lindner.  Patient,  sixteen  years  old.  Fracture  of  head 
of  humerus ;  lower  fragment  displaced  upward  and  inward 
toward  coracoid  process,  overriding  the  other  for  two  inches  or 
more.  Attempts  to  reduce  by  traction  failed,  and,  as  the  move- 
ments of  the  limb  were  much  restricted  and  the  position  of  the 
fragments  such  that  their  union  was  impossible,  the  parts  were 
cut  down  upon  to  the  bone  on  the  twenty-third  day ;  excision 
of  enough  of  the  upper  portion  of  the  lower  fragment  to  permit 
reduction  ;  found  it  so  firmly  adherent  to  the  soft  parts  that  he 
had  much  difficulty  in  removing  it.  The  antiseptic  method  was 
used,  and  the  wound  healed  without  incident ;  but  at  the  date 
of  the  report,  two  months  after  the  operation,  the  union  of  the 
bones  was  not  solid — the  limb,  however,  had  become  very  firm, 
and  it  was  hoped  that  the  union  might  yet  become  bony.52 

Oilier  remarks  that  removal  of  a  slice  of  bone  by  the  saw 
would  leave  two  surfaces  not  well  adapted  to  articulate.  A 
cavity  could  be  dug  into  the  surface  of  the  upper  piece.  A 
long  distance  between  the  two  bones  is  most  important.  What 
is  still  more  important  is  the  preservation  of  the  periosteal 
sheath.53 

28.  Anchylosis  followed  by  stiffness  of  the  new  joint,  due  to 
hypertrophy  or  irregularity  of  the  new  ossification,  is  only  seen 
in  cases  of  subperiosteal  resection.  New  resection  may  be 
attempted,  but  will  not  do  much  good  on  account  of  the  con- 
dition of  the  tissues  of  the  region.54  If  there  is  only  one  bony 
projection,  then  it  should  be  excised.55 

29.  Anchylosis  followed  by  dry  arthritis  of  the  new  joint,  formed 
after  a  few  years,  presents  modifications  analogous  to  those  of 
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dry  arthritis ;  they  become  stiff  and  crack.  This  is  specially 
observed  in  rheumatic  and  tuberculous  subjects ;  in  the  latter 
the  caries  may  develop  again.56 

Remarks  Concerning  the  Operation. 

The  following  points,  mostly  from  the  admirable  book  of 
Oilier,57  should  be  well  borne  in  mind  by  operators. 

Lagrange  states  that  Boucher  was  the  first  who  thought  of 
resecting  the  upper  extremity  of  the  humerus,  but  it  was  White, 
of  England,  and  Vigarous,  in  France,  who  performed  the  first 
operation.58  In  1789  a  boy  presented  with  his  right  hand  to  the 
Academy  of  Surgery,  the  head  of  his  right  humerus  which  had 
been  resected  by  the  surgeon-major  of  the  Regiment  du  Beam.59 

But  Oilier  asserts  that  Bent,  of  Newcastle,  in  1771,  is  really 
the  first  who  resected  the  humeral  head.60 

Oilier  was  the  first  to  recommend  (1858)  the  preservation  of 
the  capsulo-periosteal  sheath  without  cutting  the  muscles,  as  a 
means  of  obtaining  a  new  joint,  and,  if  possible,  to  cause  the 
formation  of  a  new  head.61 

Langenbeck  incision,  starting  further  behind  the  internal 
border  of  the  acromion,  sacrifices  the  innervation  of  a  greater 
portion  of  the  deltoid.62 

Ollier's  rule  is  to  expose  the  head  by  an  incision  as  near  as 
possible  to  the  antero-internal  border  of  the  deltoid,  and,  if 
necessary,  by  the  disinsertion  of  its  internal  portion.63  The 
incision  should  never  be  made  internally  on  account  of  the 
nerves  and  veins,  except  in  rare  cases  of  subglenoid  dislocation 
where  the  head  projects  under  the  skin.64 

The  deltoid  is  the  most  important  of  all  the  muscles,  as  is 
demonstrated  by  the  cases  of  paralysis  of  the  circumflex  nerve, 
when  the  insufficiency  of  the  muscles  which  are  inverted  on  the 
head  show.  The  preservation  of  the  circumflex  nerve  is  also 
of  great  importance.65  This  circumflex  nerve  runs  parallel  to 
the  posterior  border  of  the  acromion,  from  which  it  is  distant,  in 
an  ordinary  adult,  by  five  and  a  half  or  six  centimetres.  This 
is  important  for  the  limit  of  perpendicular  incisions  and  for  the 
incision  for  the  drainage-tube  behind.66 
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The  loss  of  the  elevating  action  of  the  deltoid  must  be  ac- 
cepted like  the  loss  of  the  rotating  power  from  the  division  of 
the  muscular  insertions  into  the  two  tubercles,  as  a  necessary 
consequence  of  resection  of  the  head  of  the  humerus.  But  the 
holding  or  supporting  powers  of  this  muscle  exerted  upon  the 
whole  of  the  upper  extremity  owing  to  its  position,  its  extensive 
origin,  and  the  manner  in  which  it  embraces  and  protects  the 
mutilated  parts,  as  well  as  its  faculty  of  carrying  the  arm  back- 
ward and  forward,  are  all  functions  which  may  still  remain  and 
serve  to  point  to  the  great  importance  of  preserving  its  integrity 
as  fully  as  possible.  The  wasting  of  the  internal  fibres,  however, 
seems  a  necessary  result  of  resection  by  the  single  incision,  but 
it  has  this  compensating  feature,  that  it  is  a  less  serious  loss  to 
the  patient  than  an  atrophied  condition  of  the  outer  and  pos- 
terior fibres  would  be,  because  the  upper  clavicular  fibres  of 
the  great  pectoral  can  take  the  place  of  the  inner  deltoid  fibres 
to  a  considerable  extent  in  supporting  the  shoulder  and  drawing 
it  forward  to  the  chest.67 

The  movements  of  elevation  are  seldom  required  save  by 
those  who  follow  climbing  occupations,  as  sailors,  masons,  etc. 
The  mode  of  performing  the  operation,  as  well  as  the  operation 
itself,  will  naturally  influence  these  different  movements.  If  the 
deltoid  be  cut  completely  across,  by  means  of  an  elliptical  inci- 
sion, the  power  of  abduction  of  the  arm  and  its  elevation  will 
be  permanently  lost.  If  its  fibres  be  merely  split  by  a  longi- 
tudinal incision,  they  ma>  be  preserved  or  regained  in  great 
part.68 

The  incision  shall  be  as  forward  as  possible,  because  all  that 
portion  of  the  muscle  which  will  be  to  the  inner  side  will  be 
paralyzed.  It  is  best  to  avoid  the  interdeltoido-pectoral  groove 
on  account  of  the  cephalic  vein ;  make  the  incision  a  little 
behind.69 

In  exceptional  cases  the  clavicular  portion  of  the  deltoid  may 
be  disinserted,  i.e.,  the  section  of  its  insertion  near  the  bone  with- 
out preserving  the  continuity  with  the  periosto-capsular  sheath. 
It  is  different  from  the  subperiosteal  detachment  of  the  muscle 
done  with  the  gouge.70 
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The  disinsertion  of  the  clavicular  portion  of  the  deltoid,  in 
part  or  in  totality,  is  specially  indicated  when  the  head  of  the 
humerus  is  bound  down  and  the  arm  cannot  be  separated  from 
the  chest.71 

The  relations  of  the  large  vessels  and  nerves  must  not  be 
overlooked.  However,  in  subperiosto-capsular  resections  they 
run  no  risk  as  long  as  the  operator  remains  within  the  capsulo- 
periosteal  sheath.72 

As  one  of  the  chief  drawbacks  of  the  operation  is  the  poor 
amount  of  abduction  and  elevation  which  remains,  owing  in  a 
large  measure  to  the  humerus  being  too  short  to  be  brought 
into  the  glenoid  cavity  when  the  deltoid  acts,  Holmes  thinks 
that  in  this  joint  a  trial  of  the  subperiosteal  method  should  be 
carefully  made  to  insure  as  much  reproduction  of  bone  as  pos- 
sible.73 Oilier  described  several  cases  of  reproduction  of  bone 
after  his  method.74  Langenbeck  mentions  a  case  in  which  the 
whole  shaft  of  the  humerus  was  necrosed  and  was  removed, 
the  elbow-joint  being  resected  at  the  same  time,  and  yet  the 
reproduction  of  bone  was  so  complete  that  the  shortening 
was  no  more  than  one  and  one-fifth  inches.  The  patient 
was  young,  and  the  growth  went  on  as  though  the  bone 
remained  behind  its  fellow.  The  new  humerus  broke  several 
times,  but  the  movements  of  the  shoulder  and  elbow  were 
satisfactory,  and  the  hand  capable  of  most  delicate  move- 
ments.75 

In  cases  of  rarefaction  of  the  bones  it  is  important  to  seize 
the  head  with  tooth-forceps  or  rotatory  forceps ;  ordinary  forceps 
mash  the  head.76 

The  posterior  drainage  incision  must  be  made  at  the  most 
dependent  part  when  the  patient  is  lying  down ;  this  depends 
upon  where  resection  has  been  done.  Care  should  be  taken 
not  to  wound  the  circumflex  nerve  nor  the  artery.  When  the 
incision  is  made  very  low  down,  it  is  the  musculo-spiral  nerve 
that  must  not  be  wounded.77  It  is  best  to  place  the  tube,  even 
in  cases  where  the  bones  are  not  diseased.78  In  adults  the  rule 
is  to  push  the  resected  extremity  in  the  glenoid  cavity  when  you 
do  not  expect  regeneration  of  the  bone.79 
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A  thick  pad  should  be  placed  in  the  axilla  to  prevent  the 
humerus  from  being  drawn  inward. 

The  preservation  of  the  deltoid  roundness  is  a  peculiarity  of 
the  subperiosteal  reaction.80 

Remarks  Concerning  the  After-treatment. 

The  sooner  the  passive  movements  are  begun  the  better,  a 
few  days  after  the  operation,  because  the  resected  humerus  may 
become  anchylosed.81 

The  more  the  wound  progresses  the  more  the  movement 
should  be  extended.82 

The  muscles,  specially  the  deltoid,  must  be  soon  massed  and 
electrified. 

It  is  specially  in  operations  on  the  shoulder  that  the  after- 
treatment  is  of  importance.  Too  much  care  cannot  be  given  to 
that  after-treatment ;  if  incompletely  done  or  stopped  too  soon, 
almost  all  the  benefits  of  the  operation  may  or  will  be  lost.83 
It  must  be  kept  up  for  weeks  and  even  months.84 

Extensive  movements,  specially  those  of  abduction,  should 
not  be  practised  until  several  weeks  after  the  humerus  is  suffi- 
ciently fixed  in  the  glenoid  cavity ;  lest  the  resected  humerus 
may  pass  under  the  coracoid  process,  or  there  may  form  a  cora- 
coid  articulation  instead  of  a  glenoid.85  The  re-establishment  of 
the  complete  mobility  is  retarded  by  the  thickening  of  the  cap- 
sule, which  in  some  cases  is  shrunken,  and  in  some  points  is  as 
resistant  as  cicatricial  tissue;  also  to  the  adhesions  of  the  ten- 
dons and  muscles  with  the  surrounding  tissues  ;  also  to  the 
fibrous  and  fatty  degeneration  of  the  muscles.86  This  condition 
of  the  muscles  is  all  more  difficult  to  overcome  because  other 
muscles  instinctively  take  their  place,  specially  those  that  move 
the  scapula.87 

Rotatory  movements  must  be  begun  as  soon  as  there  is  no 
more  pain.88 

The  electricity,  massage,  and  gymnastic  exercises  must  be 
conducted  slowly,  carefully,  but  continuously  every  day.89 
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Remarks  Concerning  the  Final  Results. 

In  a  number  of  cases  operated  on  by  Percy  (1795)  the  move- 
ments were  all  good  except  that  of  elevation,  and  the  arm  had 
to  be  rested  against  the  chest  to  work  the  forearm,  which  then 
enjoyed  all  its  strength.90 

In  order  to  appreciate  the  true  usefulness  of  the  new  joint  the 
following  manoeuvres  should  be  practised : 

To  measure  the  force  of  abduction — i.  e.,  of  the  action  of  the 
deltoid — weights  should  be  fastened  to  the  elbow  and  the  patient 
directed  to  raise  the  elbow  outward  first  without  and  then  after 
fixing  the  scapula.  Then  do  the  same  with  the  weights  at- 
tached to  the  forearm  or  placed  in  the  hand.91 

To  measure  the  movements  of  rotation  flex  the  forearm  against 
the  anterior  surface  of  the  thorax  and  place  some  object  in  the 
hand,  then  fix  the  elbow  and  make  the  hand  describe  an  arc  of 
a  circle  from  inward  outward,  keeping  the  elbow  well  fixed.92 
In  doing  this  we  must  watch  the  action  of  the  other  muscles 
inserted  in  the  humerus,  which,  by  the  successive  contraction 
of  their  various  parts,  may,  at  a  given  time,  become  rotators.93 

The  patient  should  be  made  to  cross  his  arms,  to  place  the 
operated  arm  behind  the  head,  on  the  forehead,  behind  the  back, 
on  the  buttock,  throw  a  stone,  etc.94 

Some  patients  may  perform  some  energetic  movements  and 
yet  feel  hampered  in  delicate  movements  requiring  rotation. 
The  resistance  of  a  fibrous  band  or  the  existence  of  an  abnor- 
mal projection  on  the  new  head  explains  those  discrepancies.95 

Resections  are  certainly  better  than  disarticulations  (p.  121). 
Resections  primary  or  for  gunshot-wounds  give  the  worst  results, 
as  demonstrated  by  Gurlt  and  Otis.96 

Secondary  or  tardy  or  retarded  resections,  those  which  took 
place  after  periosteal  hyperplasia,  have  given  better  results.97 

However,  excision  of  the  shoulder  in  military  surgery  gave  better 
results  in  primary  cases  than  in  the  inflammatory  stage.  The 
mortality  is  twice  as  great  as  in  the  primary  and  nearly  12  per 
cent,  greater  than  in  the  secondary.  Secondary  cases  give  a 
mortality  of  50  per  cent.98 
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As  for  the  conditions  of  the  new  joint,  out  of  213  resections, 
Gurlt  observed  96  tight  articulations,  21  anchyloses,  and  j6 
dangling  limbs." 

Remarks  Concerning  the  Findings  at  Autopsies  of  Operated  Cases. 

In  some  cases  there  is  the  formation  of  a  new  head  more  or 
less  irregular.100     These  gave  almost  an  ideal  result. 

In  one  case  Testor  found  an  intra-articular  cartilage.101 

Chaussier,  Roux,  Syme,  Breen,  Hutchinson,  and  others  have 
dissected  articulations  of  shoulders  resected  from  three  months 
to  twenty  years.  They  all  found  a  fibrous  cord,  strong  and 
resistant,  joining  the  humerus  to  the  scapula  and  adherent  by 
its  external  surface  to  the  surrounding  soft  parts  more  or  less 
atrophied.     But  they  never  found  a  real  articulation.102 

Oilier  reports  several  cases  of  reproduction  of  bone  after 
operation  and  found  at  the  autopsies.103 
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PAROSTEAL    SARCOMA    OF    THE    FEMUR; 
EXTIRPATION,  WITH   RECOVERY. 


BY  JOSEPH    RANSOHOFF,  M.D.,  F.R.C.S., 
CINCINNATI. 


William  J.  F.,  aged  forty-two  years,  laborer,  admitted  to  D 
Ward,  Cincinnati  Hospital,  February  15,  1895. 

Family  history  presents  nothing  unusual  except  that  one 
brother  had,  it  is  claimed,  a  tumor  of  the  thigh,  supposed  to  be 
carcinomatous,  removed  by  medicine.  Patient  had  always  led 
a  quiet  life,  never  used  alcoholics  to  excess,  and  has  never  been 
affected  with  venereal  disease. 

Previous  history.  Twenty-two  years  ago  patient  fell  and  struck 
the  affected  leg.  Nothing  was  noticed,  however,  for  thirteen 
years,  when  a  hard  lump  developed  about  the  middle  of  the 
posterior  portion  of  the  thigh.  It  seemed  to  be  in  the  muscles. 
The  tumor  grew  slowly  for  eleven  years,  not  attaining  in  that 
time  more  than  one-half  its  present  size.  According  to  the 
patient's  statement  the  tumor  has  grown  in  the  last  two  years 
as  much  as  during  the  previous  eleven.  Until  the  last  year 
the  patient  has  had  no  pain,  but  since  then  he  has  had  con- 
siderable aching  in  the  growth.  In  the  last  three  weeks  he  has 
taken  about  one  dozen  doses  of  morphine  for  the  pain.  Within 
the  last  year  the  tumor  has  developed  such  proportions  as  to 
seriously  interfere  with  his  gait,  in  that  pressure  is  made  on  the 
opposite  limb. 

Present  condition.  Man  above  average  height,  showing  traces 
of  suffering  in  his  countenance;  sleep  often  disturbed  by  pain; 
appetite  fair;  bowels  constipated  from  the  use  of  morphine. 
Temperature  varied  from  99  °  to  ioo^°  during  the  three  or  four 
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days  of  observation ;  pulse  ranged  between  90  and  100.     The 
postero-internal  aspect  of  the  right  thigh  from  the  gluteal  fold 

Fig.  1. 


RansohoflPs  case  of  sarcoma  of  the  thigh.    Anterior  view. 

to  the  knee  presents  a  tumor  ovoid  in  shape,  its  largest  trans- 
verse measurement  being  about  the  centre  of  the  thigh,  from 
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which  it  tapers  toward  the  nates  and  the  knee.     The  upper 
margin  of  the  tumor  extends  to  the  ischial  tuberosity,  and 


Fig. 


Bansohofl's  case  of  sarcoma  of  the  thigh.    Posterior  view. 

through  covering  the  anus  interferes  somewhat  with  defecation. 
In  walking  the  inner  margin  of  the  tumor  seriously  impinges 
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upon  the  corresponding  surface  of  the  left  thigh.  Over  the 
surface  of  the  tumor  are  seen  very  many  large  and  tortuous 
veins.  These  appear  to  be  partly  imbedded  in  the  surface  of 
the  growth,  the  channels  in  the  latter  being  easily  felt.  The 
tumor  is  uniformly  hard,  presenting  a  rather  even  surface, 
although  nodules  can  be  felt  in  two  or  three  places.  In  addi- 
tion to  the  main  growth  two  masses  as  large  as  a  double  fist 
can  be  felt  in  Scarpa's  triangle.  They  are  seemingly  separated 
from  the  main  tumor  by  a  considerable  interval.  The  latter 
shows  absolute  dulness  on  percussion ;  auscultation  proves 
negative. 

The  measurements  of  the  growth  are  as  follows,  compared 
with  the  sound  side :  Upper  part  of  the  thigh  close  to  the  body 
measures  24  inches,  sound  side  21  inches;  centre  of  thigh  cor- 
responding to  largest  part  of  tumor  32  inches,  sound  thigh  17 
inches;  just  above  the  knee  19  inches,  sound  side  17  inches; 
length  of  growth  ig}4  inches.  By  firmly  flexing  the  knee 
upon  the  abdomen  and  fixing  the  femur,  slight  mobility  of  the 
growth  upon  the  femur  can  be  elicited. 

Diagnosis.  From  the  history  of  the  case  it  appeared  that 
what  was  originally  a  fascial  tumor  had  become  adherent  to  the 
linea  aspera  and  had  assumed  the  form  of  a  parosteal  sarcoma. 

Operation,  February  18th,  in  the  amphitheatre  before  the 
class.  Ether  anaesthesia,  ischaemia  produced  by  elevation  of 
the  limb  for  fifteen  minutes  and  the  application  of  two  Esmarch 
bandages,  one  encircling  the  pubes,  tuberosity  of  the  ischium 
and  iliac  crest,  the  other  applied  at  right  angles  and  held  by  an 
assistant  to  keep  the  first  from  slipping.  The  position  of  the 
tumor  precluded  the  use  of  transfixion  needles.  An  incision 
was  made,  12  inches  in  length,  along  the  length  of  the  growth, 
with  V-shaped  extension  at  either  end ;  thus  two  flaps  were 
formed,  which  were  dissected  from  the  growth.  This  was 
found  to  be  surrounded  by  a  well-marked  capsule,  to  which 
the  muscles  were  firmly  adherent.  Very  considerable  difficulty 
was  encountered  in  separating  the  great  sciatic  nerve  from  the 
growth,  since  it  had  lost  its  normal  shape  and  was  spread  out 
as  a  flattened  wide  band   over  the  surface  of  the  tumor  and 
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quite  adherent  to  the  capsule.  With  comparatively  little  hem- 
orrhage the  posterior  and  lateral  surfaces  of  the  growth  were 
exposed  by  the  free  use  of  the  knife  and  scissors,  the  dissection 
being  made  as  far  from  the  surface  of  the  growth  as  possible. 
From  the  upper  and  the  lower  ends  of  the  linea  aspera,  the 
tumor  was  separated  by  means  of  a  periosteal  elevator,  but  the 
attachments  to  the  middle  eight  or  nine  inches  of  the  femur 
were  so  tense  that  they  had  to  be  broken  by  main  force.  When 
the  tumor  was  thus  removed  it  was  found  that  the  femoral 
artery  had  formed  attachments  to  its  under  surface  as  it  winds 
into  the  popliteal  space,  and  was  lacerated.  It  was  easily 
seized  on  both  sides  of  the  tear  and  tied.  The  exceedingly 
large  wound  presented  a  very  ragged  appearance.  It  was 
packed  firmly  with  gauze,  the  Esmarch  straps  removed,  and 
bleeding  points  sought  and  ligated.  From  the  divided  muscles 
there  was  a  good  deal  of  oozing,  which  was  overcome  by  pack- 
ing held  in  place  by  silkworm-gut  sutures  tightly  drawn.  Salt- 
water infusions  were  repeatedly  made  during  the  operation,  out 
of  which  the  patient  came  in  a  state  of  extreme  shock.  He 
was  retained  upon  the  operating-table  for  several  hours,  the 
usual  stimulants  being  resorted  to.  Owing  to  the  condition  of 
the  patient  the  secondary  growths  in  Scarpa's  triangle  were  not 
interfered  with  at  this  operation.  Weight  of  tumor,  eighteen 
pounds. 

February  igth.  Patient  quiet  during  the  night.  Dressings  in 
the  evening  had  to  be  changed  ;  oozing  slight.  Perspired  freely 
during  the  night;  -g1^  grain  of  atropine  administered  hypo- 
dermically. 

20th.  Patient  slightly  delirious ;  pulse  between  130  and  140; 
temperature  1010  in  the  morning,  I0i^°  in  the  evening. 

21st.  Delirious  and  restless  all  day;  6  p.m.  respirations  54, 
pulse  140,  temperature  1020 ;  %  grain  of  morphine  was  given 
hypodermically ;  respirations  reduced  within  one  hour  to  20  per 
minute.  The  patient  slept  well  during  the  night,  and  on  the 
morning  of  the  22d  was  perfectly  rational.  Pulsations  in  the 
dorsalis  pedis  felt  for  the  first  time ;  circulation  in  the  leg  was 
good.     The  gauze  packing  was  removed  on  the  fourth  day  and 


44^  RANSOHOFF, 

showed,  what  was  almost  to  be  expected  in  so  large  and  ragged 
a  wound,  a  slight  infection.  The  wound  in  the  posterior  part 
of  the  thigh  closed  rapidly  after  the  removal  of  the  gauze. 

On  the  twenty-eighth  day  after  the  first  operation  the  tumors 
were  removed  from  Scarpa's  triangle  by  an  operation  which 
presented  no  especial  points  of  interest.  The  patient  left  the 
hospital  on  the  I  ith  of  June,  walking  without  crutches,  with 
both  wounds  firmly  cicatrized  over  and  no  recurrence  of  the 
growth. 

Two  months  ago  Miss  Fairbanks,  the  nurse  in  charge  of  the 
case,  received  word  from  the  patient  that  he  had  been  entirely 
restored  to  health,  walks  without  lameness,  and  that  there  is  no 
sign  of  a  recurrence.  On  May  15th  the  report  from  the  patient 
stated  that  he  continued  in  good  health. 

Dr.  A.  H.  Freiberg,  Curator  of  the  Cincinnati  Hospital,  sub- 
mits the  following  report : 

Pathological  Report  on    Tumor  of  Thigh,    Removed  by 
Dr.  Ransohoff. 

The  specimen  as  presented  consists  of  two  distinct  parts.  The 
large  and  evidently  principal  part  has,  after  preservation  in 
alcohol  several  months,  a  long  diameter  of  twelve  inches.  Its 
greatest  transverse  diameter  is  eight  inches.  The  outer  surface 
presents  a  distinct  and  well-developed  fibrous  capsule,  appar- 
ently nowhere  broken  through  by  the  growth  of  the  tumor;  but 
at  one  point  on  its  anterior  aspect,  where  it  had  been  in  con- 
nection with  the  bone,  it  seems  to  have  been  lacerated  during 
removal.  At  this  point,  too,  there  remain  several  fragments  of 
bone  shell.  The  specimen  is  somewhat  difficult  to  cut  with  the 
knife,  being  studded  throughout  the  cut  surface  with  spiculse 
of  bone ;  these  bone  particles  are  somewhat  more  numerous 
toward  the  posterior  part  of  the  specimen,  but  are  pretty  thor- 
oughly distributed  throughout  its  whole  extent,  and  are  there- 
fore presumably  newly  formed.  The  cut  surface  shows  the 
existence  of  a  very  well-developed  fibrous  framework,  trabeculae 
traversing  the  growth  in  all  directions  from  the  capsule,  and 
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marking  out  portions  of  the  tumor  of  strikingly  different  text- 
ure, being  soft  and  of  peculiar  semitranslucent  character.  Pieces 
were  removed  from  six  different  places  in  the  tumor  and  hard- 
ened further  for  microscopic  examination. 

Microscopic  examination  showed,  in  the  first  place,  the  fibrous 
stroma  whose  presence  was  indicated  by  the  inspection  of  the 
growth.  In  the  meshes  of  this  masses  of  large  spindle-shaped 
cells.  Careful  treatment  and  examination  revealed  a  very  fine 
connective-tissue  network.  In  some  portions  of  the  tumor  there 
is  considerable  hyaline  degeneration,  the  cells  taking  up  the 
stains  with  great  difficulty  or  not  at  all.  Here  and  there  some 
fatty  change  may  be  discovered,  but  the  degeneration  is  for  the 
most  part  hyaline.  For  a  growth  of  this  character  there  is 
remarkably  little  inflammatory  infiltration. 

The  smaller  tumor  is  of  exactly  the  same  structure  as  the 
large. 

Diagnosis.     Fibrosarcoma,  with  bone-formation. 

In  the  brief  notes  to  be  made  upon  this  case  I  beg  to  call 
attention  to  what  appeared  interesting  features  from  the  view- 
points of  pathology,  diagnosis,  and  treatment.  From  the  clini- 
cal history  it  is  evident  that  primarily  the  growth  was  freely 
movable  on  the  bone,  although  deeply  imbedded  in  the  muscles 
of  the  thigh.  Granting,  therefore,  that  in  its  first  development 
the  growth  was  fascial  in  its  anatomical  relations,  it  followed  the 
fasciae  toward  their  insertion  into  the  linea  aspera,  to  which  it 
formed  very  fixed  adhesions.  Whereas  throughout  the  mass  of 
the  tumor  very  many  spiculae  of  bone  were  found,  the  greatest 
new  development  of  bone  was  in  relation  with  that  part  of  the 
tumor  which  was  fixed  to  the  posterior  surface  of  the  femur. 
Although  fascial  sarcomas  occasionally  present  points  of  ossifi- 
cation, the  greater  development  of  bone  in  the  parts  attached  to 
the  femur  warrant  the  belief  that  the  bony  element  of  the  sar- 
coma did  not  appear  until  the  periosteum  was  invaded. 

In  its  microscopic  character  the  tumor  is  a  fibrosarcoma,  to 
which  variety  the  fascial  sarcomas  for  the  most  part  belong.  In 
some  cases,  according  to  Virchow,  the  fibrous  element  is  so 
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well  developed  that  they  cannot  be  differentiated  from  the  fibro- 
mata. A  further  reason  for  leading  me  to  believe  this  to  be 
primarily  a  fascial  tumor  was  the  presence  of  separate  masses  in 
Scarpa's  triangle,  which  had  probably  followed  the  channel  of 
the  perforating  arteries  from  the  primary  tumor.  The  connec- 
tion of  the  latter  having  subsequently  been  entirely  lost  were 
not  demonstrable  at  the  time  of  operation.  It  is  a  noteworthy 
fact,  however,  that  in  the  secondary  masses  referred  to  in 
Scarpa's  triangle,  spiculae  of  bone  were  also  discovered  at  points 
very  far  removed  from  peritoneal  attachment.  Although  the 
adhesions  to  the  posterior  femoral  surface  for  a  distance  of 
eight  inches  were  sufficiently  firm  to  necessitate  their  division 
with  the  chisel,  the  involvement  of  the  bone  here  was  limited 
to  the  superficial  laminae  and  did  not  present  the  extent  of 
destruction  which  is  ordinarily  seen  in  the  true  parosteal  sarco- 
mata. 

The  pathological  condition  of  parosteal  sarcoma  found  in  this 
case  is  one,  in  my  judgment,  to  be  carefully  differentiated  from 
the  small  round-celled  periosteal  neoplasms  because  of  their 
greater  benignity,  their  very  slow  development,  lesser  tendency 
to  retrograde  changes,  and  the  distinct  tendency  toward  locali- 
zation. Nevertheless,  cases  have  been  recorded  in  which  me- 
tastatic distribution  has  been  observed.  The  literature  upon 
this  subject  is  very  scant,  and  I  have  been  enabled  to  find  ser- 
viceable references  to  it  only  in  Virchow  and  in  Koenig.  Both 
authors  speak  of  the  comparative  frequency  with  which  these 
parosteal  sarcomata  are  found  in  connection  with  the  lower 
extremity,  and  Koenig  refers  particularly  to  those  developing 
in  connection  with  the  fascia  of  the  linea  aspera.  It  appears 
that  occasionally  the  tumor  develops  only  in  one  direction, 
while  in  others  the  fascia,  as  in  a  case  reported  by  Birkett,  di- 
vides the  growth  in  two. 

In  the  specimen  presented  a  well-marked  capsule  surrounded 
the  growth,  to  which  the  muscles  were  inserted.  A  very  pecu- 
liar disposition  was  that  of  the  sciatic  nerve,  which  was  spread 
out  in  a  very  wide  and  thin  band,  recognized  with  not  a  little 
difficulty.     The  same  display  of  this  nerve  upon  the  surface  of 
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the  sarcoma  I  had  the  privilege  recently  to  see  in  the  service  of 
Dr.  Dandridge.  It  complicates  very  much  what  would  other- 
wise be  a  comparatively  easy  operation  for  the  removal  of  these 
growths.  A  very  interesting  point  in  the  clinical  history,  which 
is  often  seen  duplicated  in  the  fibrosarcomata,  is  the  very  slow 
growth  manifested  by  them  for  very  many  years,  when,  without 
any  apparent  cause  their  development  ensues.  According  to 
the  patient's  statement,  the  growth  of  the  tumor  during  the  last 
two  years  equalled  that  of  the  preceding  eleven.  It  is  more 
than  probable  that  with  the  invasion  of  the  periosteum  a  new 
stimulus  for  growth  was  given.  I  have  seen  the  same  clinical 
phenomena  in  a  case  of  fascial  sarcoma  of  the  shoulder  after 
involvement  of  the  scapula,  and  in  one  case  of  sarcoma  of  the 
forearm  after  involvement  of  the  radius. 

The  question  of  diagnosis  appeared  to  me  in  this  case  to  be 
of  primary  importance,  wherefore  every  effort  was  made  before 
the  operation  to  determine  the  degree  of  attachment  of  the 
growth  to  the  bone.  From  a  superficial  examination  the  judg- 
ment would  have  been  formed  that  they  were  inseparable.  By 
firm  fixation  of  the  femur,  however,  as  described  in  the  clinical 
history  of  the  case,  satisfactory  evidence  was  obtained  that  the 
tumor  could  be  slightly  moved  on  the  surface  of  the  bone  and 
that  an  effort  at  extirpation  with  the  saving  of  the  limb  might 
be  successfully  made.  A  particular  reason  for  determining  this 
point  was  that  unless  this  operation  were  feasible  the  case  ap- 
peared improper  for  other  operative  interference,  since  the  high 
position  of  the  tumor  posteriorly  and  its  prolongation  into 
Scarpa's  triangle  precluded  the  possibility  of  an  amputation  at 
the  hip-joint. 

In  the  operative  treatment  of  central  amyloid  tumors  of  the 
long  bones,  attention  has  of  late  years  been  given  to  the  ques- 
tion of  their  safe  removal  without  sacrifice  of  limb.  In  the  more 
recent  literature  at  my  command  I  have  not  been  able  to  find 
the  record  of  any  similar  attempts  of  conservatism  in  cases  of 
peripheral  sarcoma.  Hardly  a  doubt  is  voiced  as  to  the  treat- 
ment to  be  instituted  whenever  it  is  feasible,  and  early  amputa- 
tion far  removed  from  the  growth  offers  an  only  though  slight 
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prospect  of  permanent  success.  It  is  not  my  purpose,  with 
the  report  of  a  single  successful  case,  and  that  of  less  than  eigh- 
teen months'  standing,  to  attempt  to  attack  this  dogma  of  our 
surgical  creed,  although  the  question  forces  itself  upon  me 
whether  it  is  not  responsible  for  amputations  being  made  for 
peripheral  sarcoma  regardless  of  surrounding  conditions,  their 
clinical  history  and  histological  varieties.  Given  the  evidences 
of  lesser  malignity,  namely,  slow  growth,  firm  consistence,  and 
smooth  surface,  indicating  encapsulation,  a  degree  of  mobility, 
and  above  all  else  the  spindle-cell  for  its  histological  unit,  an 
attempt  at  conserving  a  limb  may  not  be  contraindicated  and  a 
thorough  eradication  of  the  disease  still  be  possible.  I  am  free 
to  confess  that  these  reflections  came  on  me  since  the  successful 
culmination  of  this  case,  not  before  the  operation ;  because  an 
exarticulatio  femoris  was  out  of  the  question,  the  extirpation  was 
performed.  The  view  expressed  that  the  growth  involved  the 
periosteum  and  bone  secondarily  ought  not  to  invalidate  the 
plea  for  the  lesser  operation  in  like  and  well-selected  cases. 
The  obstacles  to  success  encountered  in  this  case  may  be  justly 
considered  equal,  if  not  in  excess,  of  those  of  less  extensive 
growth.  They  lay  altogether  in  the  adhesions  formed  by  the 
tumor  to  the  sciatic  nerve  and  the  flexor  muscles  of  the  leg  to 
the  adductors  and  the  femoral  artery,  but  by  a  piece  of  surgical 
good-fortune  the  broadened  band  of  the  sciatic  nerve,  although 
roughly  haudled  in  severing  it,  sustained  no  injury,  and  no  im- 
pairment of  its  function  could  be  detected  after  the  patient's 
recovery  from  the  operative  shock.  It  is  easy  to  understand 
how,  with  the  very  greatest  care,  in  similar  cases  this  nerve  in 
part  or  in  the  whole  must  be  sacrificed  either  with  or  without 
intent  on  the  part  of  the  operator  in  an  attempt  to  do  a  radical 
operation.  After  the  removal  of  fibromata  from  this  region  and 
the  extirpation  of  popliteal  aneurisms,  permanent  paralysis  of 
certain  muscle-groups  has  been  observed. 

The  severance  of  the  muscular  attachments  left  a  very  ragged 
wound,  the  oozing  from  which  was  necessarily  copious.  To 
keep  it  sterile  was   altogether  out  of  the    question,  and  the 
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best  that  could  be  accomplished  was  to  limit  the  damage  of  a 
separate  infection  by  efficient  drainage  and  gauze  packing.  In- 
jury to  the  femoral  artery  could  not  be  avoided,  since  it  ran 
through  the  growth.  Happily  the  pulsations  in  the  dorsalis 
pedis  returned  on  the  fourth  day,  and  the  fears  entertained  as  to 
the  viability  of  the  limb  were  definitely  allayed. 


454  PAROSTEAL    SARCOMA     OF    THE    FEMUR. 


DISCUSSION. 

Dr.  N.  P.  Dandridge,  of  Cincinnati. 

Dr.  Ransohoff  has  referred  to  a  case  of  mine  which  resembled  very- 
much  the  one  he  has  presented,  although  the  tumor  was  not  as  large 
as  the  one  he  has  reported.  It  was  a  tumor  of  a  few  months'  standing ; 
there  was  no  history  of  injury,  and  the  operation  was  not  difficult,  as 
the  tumor  peeled  out  very  readily.  A  second  mass,  in  close  proximity 
to  the  first,  was  removed  in  the  same  way.  The  tumor  bore  the  same 
relation  to  the  sciatic  nerve  as  that  described  by  Dr.  Ransohoff.  Within 
two  weeks  recurrence  was  so  rapid  that  the  tumor  had  almost  resumed 
its  original  size.  Amputation  at  the  hip-joint  was  suggested,  but  de- 
clined, and  the  patient  subsequently  died  from  general  sarcomatous 
infection.  The  tumor  was  exceedingly  soft,  and  proved  to  be  a  round- 
celled  sarcoma.     It  was  perfectly  encapsulated. 

Dr.  James  McFadden  Gaston,  of  Atlanta,  Georgia. 

The  figure  in  the  photograph  reminds  me  of  a  very  interesting  case 
that  occurred  to  me  some  years  ago,  when  the  question  arose  as  to 
what  tissues  were  involved,  the  bone  being  completely  and  thoroughly 
disintegrated.  The  tumor,  after  removal,  weighed  more  than  the  in- 
dividual himself  weighed  without  the  tumor,  as  the  latter  weighed 
about  seventy  pounds.  This  was  one  of  the  earlier  cases  in  which 
Wyeth's  skewer-needle  was  used.  I  do  not  know  whether  our  Presi- 
dent was  at  the  meeting  of  the  Southern  Surgical  Association  in  At- 
lanta at  that  time,  as  it  was  then  that  the  operation  was  done.  I  was 
so  apprehensive  about  the  condition  of  the  artery  that  I  did  not  feel 
satisfied  about  the  control  of  the  hemorrhage  without  ligating  the  in- 
ternal iliac.  In  this  case  the  bony  structure  was  so  soft  that  there  was 
no  occasion  for  the  saw  to  detach  any  portion  of  it,  and  the  limb 
could  not  have  been  used  as  a  lever.  The  man  made  a  good  recovery 
from  the  amputation  at  the  hip-joint,  ultimately  dying  of  exhaustion 
in  about  a  month. 


DOUBLE    DISLOCATION   OF   THE  JAW   OF    THREE 

MONTHS'    DURATION;    REDUCTION   BY 

A   NEW   METHOD. 


BY  S.  J.  MIXTER,  M.D., 
BOSTON. 


Mrs.  X.,  twenty-four  years  old,  had,  three  months  before  I 
saw  her,  puerperal  convulsions,  during  which  she  was  etherized 
for  a  considerable  time.  Some  weeks  after  her  confinement  it 
was  discovered  that  she  had  a  double  dislocation  of  the  jaw. 
She  had  been  unable  to  close  the  jaw  since  the  convulsions. 
Efforts  at  reduction  under  ether  having  failed,  she  was  ad- 
mitted to  the  Lynn  Hospital,  under  the  care  of  F.  F.  Brigham, 
M.D.,  and  M.  C.  Smith,  D.M.D.,  and  I  was  asked  to  try  to 
reduce  the  deformity. 

On  examination  I  found  a  well-marked  double  dislocation, 
the  lower  jaw  projecting  forward  and  the  upper  and  lower  in- 
cisors separated,  when  closed  as  far  as  possible,  by  five-eighths 
of  an  inch.  Thinking  that  powerful  and  long-continued  stretch- 
ing of  the  muscles  and  ligaments  would  be  necessary,  I  had  a 
strong  ash  frame  made,  consisting  of  two  rectangles,  7  x  30 
inches,  connected  behind  by  two  uprights,  hinged  by  bolts  to 
the  horizontal  frames.  Four  movable  cross-pieces  were  placed, 
two  on  the  upper  and  two  on  the  lower  frame,  those  on  the 
upper  frame  to  rest  on  the  top  of  the  head ;  one  of  the  lower 
being  under  the  chin  and  the  other  under  the  occiput.  These 
cross-pieces  were  placed  as  far  back — that  is,  as  near  the  up- 
rights— as  possible.  When,  then,  the  long  front  ends  of  the 
frame  were  brought  together  a  very  strong  pressure  could  be 
exerted  on  the  chin.     In  order  to  provide  a  fulcrum  Dr.  Smith 
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made  two  strong,  hard-rubber  plates  (covering  both  dental 
arches),  with  knobs  over  the  back  molars  as  large  as  could  be 
introduced  into  the  mouth.  From  a  cast  of  the  chin  a  metal 
plate  was  also  made,  in  which  the  chin  might  rest  if  necessary. 
I  found  later  that  simple  padding  served  as  well  or  better  than 
the  metal  plate. 

The  patient  was  etherized,  the  plates  and  frame  placed  in 
position,  and  strong  rubber-bands  were  placed  over  hooks  in 
the  ends  of  the  frame  to  force  them  together.  This  gradual 
pressure  was  used  for  forty-five  minutes,  after  which  the  frame 
was  removed,  and  first  one  side  and  then  the  other  was  slipped 
into  position.  I  am  sure  that  no  amount  of  force  that  could 
have  been  exerted  by  the  hands  would  have  served  to  accom- 
plish the  reduction. 


THE  OPERATIVE   TREATMENT   OF  TRIFACIAL 
NEURALGIA. 


BY  S.  J.  MIXTER,  M.D., 
BOSTON. 


In  any  case  of  trifacial  neuralgia  severe  and  obstinate  enough 
to  require  an  operation  for  its  relief,  the  important  question  im- 
mediately presents  itself  to  the  surgeon  which  of  several  oper- 
ations shall  he  recommend  ?  It  is  in  regard  to  this  question 
that  I  wish  to  speak  in  this  paper. 

Anyone  who  has  seen  many  cases  of  severe  epileptiform 
neuralgia  of  the  face  will  at  once,  I  think,  admit  that  the  oper- 
ation which  is  most  radical  and  at  the  same  time  not  too  dan- 
gerous to  life  should  be  chosen.  Should  it  be  shown  that 
removal  of  the  Gasserian  ganglion,  or  any  other  intracranial 
operation,  can  be  performed  with  little  or  no  danger  to  the  life 
of  the  patient,  that  operation  should  be  chosen  at  once,  instead 
of  any  operation  upon  the  nerve-trunks.  Unfortunately  the  mor- 
tality from  intracranial  operations  is  considerably  greater  than 
from  the  extracranial  ones,  and,  though  it  may  perhaps  be  shown 
that  in  patients  not  too  much  enfeebled  by  pain  and  morphine 
the  mortality  is  small,  yet  it  must  be  considered. 

I  have  a  very  strong  feeling  that  no  superficial  operation, 
such  as  removal  of  the  various  terminal  branches  of  the  nerve, 
should  be  done  if  we  wish  to  obtain  permanent  relief  from  pain, 
and  here  I  shall  not  report  cases  in  which  such  operations  were 
performed,  but  shall  confine  myself  to  the  cases  in  which  either 
the  ganglion  was  removed  or  the  nerves  divided  at  their  points 
of  exit  from  the  skull. 

First  I  have  to  report  three  cases  of  removal  of  the  third 
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division  at  the  foramen  ovale.  One  of  these  patients  shot  him- 
self some  months  later  during  an  attack  of  grip,  although  having 
had  no  return  of  pain.  One  patient  had  return  of  pain  some 
two  or  three  years  after  the  operation,  and  Dr.  Richardson,  I 
believe,  removed  the  ganglion.  The  third  patient  has  had  no 
return  of  pain. 

In  fifteen  cases  I  have  removed  the  second  and  third  divisions 
at  the  foramen  rotundum  and  ovale.  These  patients  all  recov- 
ered from  the  operation.  Eleven  of  these  cases  were  operated 
upon  more  than  four  years  ago,  and,  of  that  number,  three  had 
return  of  pain  in  from  two  to  four  years ;  in  two  cases  very 
severe,  in  the  third  not  quite  as  severe  as  before  the  operation. 
Of  the  four  later  cases  none,  so  far  as  I  can  learn,  have  had 
recurrence. 

In  three  cases  I  have  removed  the  Gasserian  ganglion  by  the 
Krause-Hartley  method,  with  one  recovery  and  two  deaths. 

The  first  case  was  that  of  a  man  of  forty  years,  who  had  had 
several  operations  on  the  terminal  branches.  I  removed  the 
ganglion  nearly  two  years  ago,  and  there  has  been  no  return 
of  pain. 

The  second  case  was  that  of  a  man  seventy-three  years  old, 
whose  second  and  third  divisions  I  had  removed  two  years  pre- 
viously. He  was  very  feeble  and  much  reduced  by  the  terrible 
pain.  The  operation  was  a  comparatively  easy  one,  but  the 
patient  did  not  recover  consciousness,  and  died  in  two  days. 

The  third  case  was  that  of  a  man  of  seventy-two  years,  whose 
second  and  third  divisions  I  had  removed  more  than  three  years 
before,  and  whose  first  division  had  been  removed  in  the  orbit 
a  year  previous  to  my  first  operation.  Pain  recurred  in  the  first 
division.  The  removal  of  the  ganglion  was  more  difficult  than 
in  either  of  the  other  cases ;  and  although  the  patient  rallied 
from  the  operation,  and  expressed  his  pleasure  at  being  free 
from  pain,  he  gradually  became  unconscious  and  died  in  forty- 
eight  hours. 

The  last  two  patients  were  feeble  old  men,  on  whom  one 
would  hesitate  to  perform  any  operation,  and  it  was  only  that 
nothing  but  ether  or  chloroform  would  relieve  their  pain,  and 
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that  they  demanded  the  operation  after  fully  understanding  its 
dangers,  that  I  consented  to  operate. 

From  my  experience  so  far,  and  from  what  I  can  learn  from 
the  experience  of  others,  I  should  advise  deep  extracranial 
operation  in  cases  that  presented  themselves  fairly  early  in  the 
disease,  or  where  the  patient  was  weak  from  pain  and  morphine, 
reserving  the  more  radical  operation  of  removal  of  the  Gasserian 
ganglion  for  those  cases  in  which  there  was  recurrence,  or  for 
long-standing  cases  in  persons  comparatively  strong. 


SUCCESSFUL  LAPAROTOMY  AND  KRASKE  OPERA- 
TION FOR  ABSENCE  OF  RECTUM   IN  AN 
INFANT  TWO  DAYS  OLD. 


By  J.  W.  ELLIOT,  M.D., 

BOSTON. 


On  May  I,  1896,  a  female  infant,  two  days  old,  was  brought 
to  me  at  the  Massachusetts  General  Hospital.  She  weighed  at 
birth  6  pounds  10  ounces ;  no  meconium  had  passed,  but  the 
abdomen  had  become  distended. 

Examination  showed  a  perfectly  formed  anus,  which  proved 
to  be  a  blind  pouch  less  than  a  quarter  of  an  inch  deep.  The 
abdomen  was  distended  and  hard.  The  little  finger  was  easily 
passed  into  the  vagina,  but  detected  no  bulging  of  the  bowel. 

An  incision  was  made  from  the  anus  to  the  middle  of  the 
sacrum.  After  a  moment's  dissection  it  became  evident  that  the 
lower  rectum  was  entirely  absent,  and  the  posterior  wall  of  the 
vagina  bulged  into  the  wound  and  was  opened  in  order  to  in- 
spect its  upper  end.  The  cdccyx  was  next  removed,  but  the 
rectum  could  not  be  reached.  The  lower  part  of  the  sacrum 
was  next  cut  out  on  the  left  side  up  to  about  the  third  foramen. 
The  finger  was  then  pushed  in  just  in  front  of  the  sacrum  to  a 
considerable  depth,  but  failed  to  detect  a  bulging  bowel.  The 
child  was  then  turned  on  its  back  and  placed  in  the  Trendelen- 
burg position  ;  the  abdomen  was  opened  in  the  median  line;  the 
urachus  and  bladder  were  met  and  avoided.  The  lower  bowel 
was  found  to  consist  of  a  greatly  distended  pouch  which  filled 
the  whole  abdomen  and  seemed  to  spread  out  over  the  pelvis, 
but  not  to  enter  it.  Its  distended  condition  prevented  my 
pushing  it  down  into  the  pelvis.  A  trocar  was  passed  in  through 
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the  sacral  wound,  and,  with  two  fingers  in  the  abdomen  to  guide 
it,  was  pushed  into  the  distended  bowel.  Gas  escaped  freely, 
and  as  soon  as  the  bowel  had  collapsed  I  was  able  to  push  it 
down  in  front  of  the  sacrum  until  it  was  caught  in  the  sacral 
wound,  where  it  was  opened  and  stitched  to  the  skin,  as  in  a 
regular  Kraske  operation.  The  abdominal  and  perineal  wounds 
were  quickly  closed  with  sutures. 

The  infant  bore  the  operation  well.  Great  care  was  taken  to 
keep  it  warm,  and  it  was  fed  carefully  on  Dr.  Ratche's  Modified 
Milk.  The  temperature  rose  to  1020,  but  became  normal  on 
the  fifth  day.  Feces  and  gas  passed  freely  from  the  first. 
There  was  an  uninterrupted  recovery.  On  the  fifth  day  the 
child  weighed  five  pounds,  and  on  the  twenty-seventh  day  it 
weighed  seven  pounds. 

It  went  home  on  the  twenty-seventh  day  in  excellent  condi- 
tion, with  the  opening  into  the  rectum  large  and  needing  no 
dilatation.  The  abdominal  wound  healed  by  first  intention, 
making  a  fine,  almost  invisible  line ;  the  sacral  wound  healed  by 
granulation. 

The  child  was  known  to  be  well  two  months  after  the  opera- 
tion. 

So  far  as  I  am  able  to  learn  from  the  literature,  the  coccyx 
has  been  removed  several  times  in  searching  for  the  bowel  in 
cases  of  so-called  imperforate  rectum.  Dr.  Conant1  appears  to 
have  been  the  first  to  do  a  laparotomy  for  the  purpose  of  push- 
ing the  bowel  down  into  the  perineal  wound.  The  case  here 
reported  I  believe  to  be  the  first  where  a  laparotomy  was  com- 
bined with  a  Kraske  operation  for  the  correction  of  imperforate 
rectum. 

1  Boston  Med.  and  Surg.  Journal,  March  24,  1892. 


NOTE  ON  A  CASE  PRESENTING  THE  USUAL  SYMP- 
TOMS OF  APPENDICITIS  AND  PERITONITIS  IN 
WHICH    THE   CONDITION  WAS   SIMPLY 
RETENTION  OF  URINE  WITH  GREAT 
DISTENTION  OF  THE   BLADDER 
IN  A  CHILD. 


BY  THOMAS  G.  MORTON,  M.D., 
PHILADELPHIA. 


The  very  recent  report,  appearing  in  one  of  our  medical 
journals,  of  a  case  in  which  the  abdomen  was  opened,  by  mis- 
take, for  appendicitis,  but  where  the  symptoms  were  found  to 
have  been  occasioned  simply  by  retention  of  urine  and  an  over- 
distended  bladder,  has  induced  me  to  bring  the  notes  of  another 
case  before  this  Association,  in  which  the  same  error  would 
have  been  committed  had  not  the  precaution  been  taken  of 
introducing  the  catheter,  as  a  routine  measure,  just  prior  to 
operation. 

Case — Lillie  M.,  colored,  a  school-girl,  eleven  years  of  age, 
a  native  of  Richmond,  Va.,  was  brought  to  the  Pennsylvania 
Hospital  on  November  I,  1895,  in  a  state  of  great  suffering,  the 
symptoms  being  recognized  as  those  of  peritonitis,  apparently 
the  result  of  appendicitis,  from  the  history  of  the  case.  Two 
days  previous  to  admission,  while  in  her  usual  health,  she  com- 
plained of  abdominal  pain,  and  the  abdomen  soon  became 
swollen  and  very  tender  to  the  touch.  On  admission,  her  pulse 
was  120  and  temperature  ioo°.  Her  tongue  was  dry;  condi- 
tion was  apparently  that  of  exhaustion  and  prostration  from 
pain.  I  saw  her  shortly  afterward  and  found  her  lying  on  her 
back  with  her  knees  drawn  up.    She  cried  out  when  any  attempt 
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was  made  at  examination  or  palpation  of  the  abdomen.  When 
asked  to  indicate  the  spot  of  greatest  pain,  she  placed  her  fore- 
finger directly  over  the  right  inguinal  region  in  the  vicinity  of 
the  appendix.  It  was  stated  that  the  bowels  had  not  been 
moved  for  two  days,  but  urine  had  been  passed  just  before  ad- 
mission. The  patient  was  in  such  agony  that  it  was  decided  to 
give  ether,  to  make  an  exploratory  operation,  open  the  abdo- 
men, and  examine  the  appendix.  After  the  administration  of 
the  ether  a  careful  external  examination  revealed  a  dense  mass 
occupying  the  lower  part  of  the  abdomen  and  rather  to  the 
right  of  the  median  line.  Notwithstanding  the  history  of  having 
passed  water  recently  and  the  statement  of  the  nurse  that  she 
had  passed  water  since  admission,  I  introduced  a  catheter  and 
drew  off  thirteen  ounces  of  urine  from  the  over-distended  blad- 
der, whereupon  the  abdominal  distention  disappeared  and  with 
it  all  the  signs  of  appendicitis.  No  further  trouble  was  experi- 
enced, and  the  child  returned  to  her  home  in  a  few  days  per- 
fectly well.  It  was  learned  subsequently  that  there  had  been 
a  slight  leucorrhceal  discharge,  which  might  have  set  up  irrita- 
tion of  the  neck  of  the  bladder  and  caused  retention  of  urine, 
for  which  no  other  cause  could  be  assigned. 


IMPROVED    METHOD   OF   EXPLORING  THE 
THORACIC   CAVITY. 


By  J.  McFADDEN  GASTON,  M.D., 

ATLANTA,  GA. 


As  the  normal  condition  of  a  part  must  be  known  for  the 
proper  comprehension  of  its  abnormal  development,  it  is  clearly- 
prerequisite  for  studying  the  pathological  changes  in  the  chest 
that  one  shall  properly  understand  the  natural  relations  of  the 
thoracic  walls  and  the  contained  viscera. 

The  anatomical  and  physiological  elements  which  enter  into 
the  composition  of  the  thorax  are  of  such  a  complex  nature  as 
to  influence  greatly  the  recognition  of  those  departures  from  the 
healthy  standard  which  are  presented  to  the  surgeon. 

Surgery  does  not  take  cognizance  of  mere  functional  derange- 
ments, but  is  concerned  in  the  correction  of  notable  changes  of 
structure,  and,  without  a  thorough  acquaintance  with  the  normal 
constituents  of  an  organ,  it  will  be  impossible  to  determine  upon 
its  abnormalities. 

The  spinal  column  affords  a  pillar  of  strength  on  the  poste- 
rior portion  of  the  thorax  by  the  attachment  of  the  twelve  ribs 
to  the  vertebrae. 

The  upper  seven  ribs  are  connected  by  the  costal  cartilages 
with  the  sternum.  Three  below  these  join  respectively  the  ribs 
above  by  a  cartilaginous  union.  The  two  remaining  ribs,  called 
floating  ribs,  have  no  connection  with  those  above,  and,  hence, 
have  greater  freedom  of  movement.  From  the  first  to  the 
seventh  or  eighth  there  is  an  increase  in  the  length,  and  from 
this  there  is  a  gradual  decrease  to  the  lowest. 

Along  the  cartilaginous  extremities  of  the  five  inferior  ribs 
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the  diaphragm  extends  from  the  spine  to  the  sternum,  and  is 
arched  upward  in  the  chest  to  the  level  of  the  union  of  the  fifth 
costal  cartilage  and  rib  on  the  right  side  and  to  the  sixth  rib  on 
the  left. 

Within  this  variable  space,  bounded  by  the  dorsal  vertebrae 
behind,  the  sternum  in  front,  the  ribs  at  the  sides,  and  the 
diaphragm  below,  lies  the  thoracic  cavity.  This  is  a  misnomer, 
as  it  contains  the  most  important  organs  connected  with  the 
vital  organism. 

The  decarbonization  of  the  blood  before  returning  with  life- 
giving  energy  into  the  circulation  is  accomplished  by  the  con- 
tact of  the  atmosphere  in  the  minute  ramifications  or  bronchials 
of  the  lungs,  when  it  passes  into  the  central  air-passages  of  the 
primary  lobules.  A  fresh  supply  of  oxygen  to  the  blood,  with 
an  elimination  of  carbon,  accompanies  each  act  of  inspiration 
and  expiration.  The  great  importance  of  the  integrity  of  the 
lungs,  in  their  anatomical  structure  and  physiological  functions, 
is  made  patent  whenever  mechanical  or  pathological  modifica- 
tions are  present.  The  impairment  of  the  general  health  is  a 
notable  consequence  of  any  and  every  organic  change  in  the 
lungs,  and  it  will  appear  in  the  history  of  the  various  abnor- 
malities of  the  lungs  that  interference  by  surgical  measures  is 
essential  in  many  cases  for  the  rehabilitation  of  those  vital 
organs. 

There  is  a  marked  variation  in  the  outlines  of  the  lung  in  the 
distention  of  inspiration  and  the  contraction  of  expiration,  and 
they  collapse  to  about  one- third  of  their  bulk  upon  opening  the 
chest  and  admitting  air  into  the  pleura. 

Upon  external  examination  it  is  found  that  the  thorax  in- 
creases in  circumference  from  the  first  to  the  fourth  rib,  and 
gradually  expands  to  the  ninth  rib,  where  its  dimensions  are 
somewhat  lessened  downward.  The  largest  measurement  around 
the  chest  with  the  soft  parts  is  about  thirty-two  inches  upon  an 
average,  but  ranges  in  feeble  subjects  and  the  robust,  respec- 
tively, from  twenty-nine  inches  to  three  feet  in  circumference. 

The  capacity  for  distention  in  the  act  of  respiration  varies  in 
different  individuals  ordinarily  from  three  to  six  inches  around 
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the  chest,  and  this  is  made  the  basis  for  estimating  the  healthy- 
condition  of  the  lungs. 

The  longitudinal  measurement  of  the  chest  is  greatest  behind, 
being  about  twelve  inches,  and  lessens  gradually  toward  the 
sternum,  where  it  is  about  six  inches.  The  greatest  transverse 
measurement  at  the  eighth  or  ninth  rib  is  about  eleven  inches, 
and  the  antero-posterior  diameter  at  the  end  of  the  ensiform 
cartilage  is  about  eight  inches.  These  figures  represent  an 
average  development,  with  normal  respiration,  taken  from 
standard  authors. 

The  free  spot  of  Marshall  is  a  portion  of  the  thoracic  cavity 
which  is  most  accessible  on  the  right  side ;  it  has  been  located 
near  the  fifth  costal  cartilage  at  the  point  of  origin  of  four  mus- 
cles ;  the  pectoralis  major  and  the  pectoralis  minor  being  above 
it,  and  the  serratus  magnus  and  the  rectus  abdominis  to  each 
side.     Below  it  is  found  the  external  oblique. 

The  region  of  Traube  is  above  the  fifth  or  sixth  left  costal 
cartilage,  extending  backward  to  the  anterior  extremity  of  the 
ninth  or  tenth  rib,  and  has  a  semilunar  shape. 

Directions  for  taking  composite  chest  photographs  are  given 
by  Irving  S.  Haynes,  of  New  York  City.1  He  places  the 
subject  perfectly  horizontal  and  injects  carefully  through  the 
carotid  (right  or  left)  a  thin  plaster  mixture,  which  may  be 
colored,  to  moderate  fulness.  Having  located  the  position  of  the 
nipples  he  incises  to  the  ribs  and  in  the  midsternal  line  to 
the  deep  parts,  then  removes  all  superficial  tissue  and  mus- 
cles over  an  area  sufficiently  large  to  expose  the  entire 
chest  from  above  the  clavicles  to  below  the  lower  ribs,  and 
from  side  to  side  as  far  as  the  axillary  lines.  He  says :  "  Set 
the  camera  vertically  over  the  subject,  focus  on  the  nipple- 
points,  and  fix  the  focus  with  the  set-screw.  You  will  need  two 
double  plate-holders,  A  and  B,  and  very  slow  plates,  numbering 
the  slides  A  and  2,  B  and  2.  Take  the  chest  in  expiration  on 
plates  A  and  2.  The  time  of  this  exposure  must  bear  the  ratio 
to  the  full  exposure  of  about  1  to  3.     Inflate  the  lungs  to  mod- 

1  Transactions  of  Pan-American  Congress,  1893. 
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erate  distention  by  a  tube  in  the  trachea,  counting  the  number 
of  bellows  or  pumpfuls,  and  expose  plate  B  and  2. 

Let  the  air  escape  from  the  lungs.  Remove  the  sternum 
from  the  lower  level  of  the  first  cartilage  to  the  upper  border  of 
the  seventh,  the  included  cartilages  and  ribs  for  a  distance  of 
four  or  five  inches  from  the  median  line.  Now  inflate  the  lung 
with  the  same  number  of  bellows  or  pumpfuls  as  before. 

His  photographs  show  the  position  of  the  lungs  with  and 
without  their  pleurae,  and  of  the  heart,  with  and  without  its 
pericardium,  upon  the  chest-wall,  from  which  the  necessary 
measurements  can  be  accurately  determined. 

In  this  way  he  secured  several  photographs  and  drew  the 
following  conclusions  : 

1.  Base  of  heart :  A  line  crossing  the  sternum  obliquely  from 
the  upper  margin  of  the  third  right  to  the  lower  border  of  the 
second  left  costal  cartilage,  one  and  a  half  inches  from  the 
median  line  on  each  side. 

2.  Apex :  In  the  fifth  space,  near  the  upper  margin  of  the 
sixth  costal  cartilage,  two  and  a  half  inches  to  the  left  of  the 
median  line. 

3.  Right  border :  From  the  right  end  of  base  curved  slightly 
outward  to  reach  a  point  one  and  three-quarter  inches  from  the 
right  of  the  middle  line  over  the  fourth  cartilage  and  end  of  the 
centre  of  the  fifth  cartilage,  one  inch  from  the  mid-sternal  line. 

4.  Left  border :  From  the  end  of  base,  with  the  convexity 
outward,  to  the  apex.  It  reaches  its  greatest  distance  of  three 
inches  from  the  sternal  centre  over  the  fourth  space. 

5.  Lower  border:  A  line  curved  downward  at  its  beginning 
(at  lower  extremity  of  right  border)  and  ending  (at  the  apex), 
and  slightly  convex  upward  in  its  centre  as  it  crosses  the  middle 
of  the  ensiform  cartilage. 

6.  Heart-dulness :  A  quadrilateral  area  to  the  left  of  the 
median  line  and  below  the  upper  border  of  the  fifth  cartilage, 
nearly  two  inches  in  vertical  and  one  and  a  half  in  extreme 
lateral  measurements. 

7.  Auricles :  Right  ear-shaped  (facing  to  left)  covering  the 
first  inch  of  the  third  right  space  and  cartilage  with  the  portion 
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of  the  sternum  adjacent  to  the  latter.  Its  long  axis  measures 
about  two  inches  and  is  inclined  from  above  downward  and 
outward.  Left  is  a  small  oval  space  one-half  by  one  inch  (its 
centre  one  and  a  quarter  inches  to  left  of  median  line)  behind 
the  second  left  space  and  third  cartilage.  Its  long  axis  directed 
from  above  downward  and  outward. 

8.  Auriculo-ventricular  groove :  Is  indicated  by  a  line  from 
the  right  to  the  left  heart-border,  beginning  on  a  level  with  the 
upper  margin  of  the  fourth  right,  and  ending  on  a  level  with 
the  lower  edge  of  the  third  left  cartilage.  This  line  is  convex 
upward,  and  crosses  the  middle  of  the  sternum  on  a  level  with 
the  lower  border  of  the  third  cartilage. 

9.  Aorta :  A  little  more  than  an  inch  wide  and  two  inches 
long.  Extends  from  the  upper  border  of  the  third  to  behind 
the  middle  of  the  first  cartilage.  At  its  beginning  and  ending 
its  centre  is  behind  the  median  line,  but  in  the  middle  of  its 
course  the  artery  is  convex  toward  the  right. 

10.  Pulmonary  artery :  About  one  and  one-quarter  inches  wide 
and  one  and  one-half  inches  long  (in  the  photograph).  Begins 
on  a  level  with  the  lower  border  of  the  third  and  ends  behind 
the  middle  of  the  second  left  cartilage.  Below  its  centre  is  one- 
half  inch,  and  above  three-fourths  of  an  inch  to  the  left  of  the 
median  line. 

11.  Coronary  arteries:  Both  are  nearly  vertical  (inclining 
slightly  toward  the  median  line  at  their  lower  ends).  Right,  one 
inch  from  mid-sternal  line.  Extends  from  the  upper  border  of 
fourth  to  lower  border  of  sixth  cartilage.  Left,  one  and  three- 
eighth  inches  from  middle  line  in  expansion  and  three-fourths 
of  an  inch  in  contraction.  Extends  from  middle  of  third  to 
third  of  lower  border  of  sixth  cartilage. 

12.  The  anterior  margins  of  the  lungs  in  inspiration:  Right 
lies  to  the  left  of  the  median  line,  one-fourth  inch  from  and 
parallel  with  it  from  the  upper  margin  of  the  second  to  the  mid- 
point between  the  fourth  cartilages,  where  it  turns  downward 
and  outward  along  the  margin  of  the  fifth  left  cartilage.  Length 
of  contact  two  and  one-half  inches. 

13.  The  centres  of  the  sternal  ends  of  the  costal  cartilages 
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are  opposite  the  following  distances   on  the   mid-sternal   line 
measured  from  the  supra-sternal  notch  : 

Averages. 

(a)  Male.  (i)  Female. 

Cartilages.  Distance  from  each  other.  Distance  from  each  other. 

No.  I zys  ...  i 

No.  2 2.yK  y±  2  1 

No.  3 .       .       .       .       .  3h  1%  t% 

No.  4 454  iy3  4%  i 

No.  s 5%  yK  s  yA 

No.  6 6#  %  s%  % 

No.  7 6%  %  6%  % 

14.  Nipples :  Over  the  lower  margin  of  the  fourth  rib  four 
inches  from  the  middle  line. 

Rochard,  of  Paris,  in  the  Gazette  des  Hdpitaux  of  February 
23,  March  1,  5,  8,  and  12,  1892,  gives  the  result  of  his  personal 
examination  of  twelve  dead  bodies,  which  will  doubtless  be  of 
service  in  the  surgical  treatment  of  abscess  of  the  lung  by  trans- 
costal  opening.  Five  subjects  examined  are  represented  by 
figures  which  were  reprinted  by  the  Annual  of  Universal  Medi- 
cal Science,  1893,  vol.  iii.,  Article  B,  on  "Thoracic  Surgery."  I 
there  went  more  into  detail  than  I  can  here,  and  therefore  refer 
those  interested  to  it. 

The  determination  of  the  average  track  of  the  fissures  was 
made  by  taking  all  the  lines  as  ascertained  in  each  subject 
and  combining  them  in  one  diagram  so  as  to  show  their  com- 
mon points  at  their  intersections.  This  tract  was  thus  found 
to  occupy  a  zone  containing  the  fifth  and  sixth  ribs,  which  are 
the  ones,  therefore,  to  be  taken  out  by  the  surgeon.  The  fifth 
intercostal  space  in  front  and  on  the  side  is  the  one  most  com- 
monly in  communication  with  the  oblique  fissure. 

"  Experiments  in  Pneumotomy  and  Pneumonectomy  with 
Suturing  of  Lung,"  by  De  Forest  Willard,  of  Philadelphia,  as 
reported  in  the  Universal  Medical  Magazine,  February,  1892,1 
gave  the  following  results: 

I.  In  thoracotomy  and  in  bronchotomy  the  entrance  of  air 
into  the  pleural  cavity  is  a  far  more  serious  matter  as  regards 

1  Also  Transactions  of  the  College  of  Physicians,  Philadelphia,  1891. 
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the  collapse  of  the  lung  and  of  the  patient  when  the  lung-tissue 
is  normal  than  when  it  is  diseased  or  already  crippled.  2.  In- 
cision impracticable.  3.  Suturing  secures  adhesions.  4.  No 
infection  of  the  pleural  cavity.  5.  Treatment  external  to 
wound.  6.  Pulmonectomy  better  than  gangrene  or  abscess  of 
lung. 

W.  Le  Moyne  Wills,  of  Los  Angeles,  Cal.,  also  reached  simi- 
lar conclusions  by  experiment,  as  reported  in  the  Occidental 
Medical  Times,  May,  1892  : 

1.  Omit  suture  of  skin,  except  a  few  interrupted  sutures  in 
order  to  allow  of  escape  of  cheesy  matter,  etc. 

2.  The  suture  of  the  deep  muscles  is  admissible. 

3.  Remove  all  the  lung-tissue  possible  after  ligation. 

4.  A  cheesy  material,  which  is  found  to  have  no  tubercle 
bacillus,  will  often  exude  from  the  wound  in  rabbits,  but  this  has 
no  constitutional  symptoms  of  sepsis. 

Quenu,  at  the  suggestion  of  Estlander,  first  executed  section 
of  the  ribs  without  resecting  them,  while  Delorme  has  improved 
upon  this  idea  of  a  trap-door  to  reach  the  contents  of  the  chest, 
and  Jennings,  Richelot,  Morrau,  Delorme  and  others  have 
done  it. 

The  process  described  by  Delorme  consists  essentially  in  the 
formation  of  the  flap  from  the  soft  parts  of  the  thoracic  wall 
and  the  ribs,  which,  when  retracted,  affords  wide  access  to  the 
field  of  operation.  After  the  completion  of  the  operation  the 
flap  is  replaced  and  sutured  to  the  thoracic  wall.  The  flap  is 
formed  as  follows : 

An  incision  representing  the  three  sides  of  a  rectangle  is 
made  in  the  region  between  the  third  and  sixth  ribs.  The  base 
of  the  flap,  then  formed,  is  directed  posteriorly  and  above,  and 
its  upper  and  lower  margins  run  parallel  with  the  ribs,  and  ex- 
tend from  the  axillary  border  of  the  scapula  to  within  three- 
fingers'  breadth  of  the  sternum.  At  the  anterior  margin  of  this 
flap  the  ribs  and  intercostal  muscles  are  divided,  while  at  the 
posterior  margin  only  the  ribs  are  divided  to  a  limited  extent. 
The  flap  is  then  loosened  at  the  upper  and  lower  margins  and 
thrown  back.     This  operation  has  been  used  by  Delorme  in 
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tuberculous  abscess  of  the  chest-wall,  which  perforated  into  the 
thoracic  cavity,  also  in  a  fatal  stab-wound  of  the  chest. 

Charles  E.  Jennings,  of  London,  makes  a  similar  operation 
for  pneumonectomy.  He  has  demonstrated  it  on  the  dead  body, 
making  an  incision  four  inches  in  length,  parallel  to  the  lower 
border  of  the  first  rib,  and  carried  outward  toward  the  coracoid 
process.  The  skin,  fascia,  and  pectoralis  major  are  divided.  A 
vertical  incision  must  be  made  from  the  third  costo-chondral 
junction  below  to  the  inner  extremity  of  the  horizontal  incision 
above.  The  upper  border  of  the  pectoralis  minor  having  been 
depressed,  the  second  rib  must  be  divided,  first,  close  to  the  outer 
extremity  of  the  horizontal  incision,  and  then  through  its  chon- 
dral attachment.  The  intercostal  muscles  must  be  divided  in 
the  lines  of  the  cutaneous  incisions ;  a  flap  consisting  of  skin, 
fascia,  pectoralis  major,  and  part  of  the  second  rib  and  intercostal 
muscles  can  then  be  thrown  down  and  the  parietal  layers  of  the 
pleura  can  be  divided.  This  gives  ample  space  for  an  operator's 
hand  with  the  partial  removal  and  replacement  of  one  rib. 

D.  Lawson,  of  Hull,  England,  performed  the  seventh  pneumo- 
nectomy of  which  I  have  any  knowledge.  His  method  of 
reaching  the  cavity  of  the  chest  is  as  follows  :  An  incision  was 
made  from  mid-sternum  along  the  course  of  the  second  rib, 
through  the  pectoral  muscle,  nearly  to  the  edge  of  the  axillary 
fold.  From  the  inner  end  of  this  he  also  cut  for  a  couple  of 
inches  downward  along  the  middle  of  the  sternum.  The  skin 
and  muscle  being  reflected  from  the  second  and  third  ribs,  the 
external  intercostal  muscles  were  separated  above  and  below. 
The  ribs  were  divided  through  the  cartilage  internally  and  the 
bone  externally. 

The  exposure  of  the  cavity  of  the  chest  with  the  mediastinum 
may  be  most  satisfactorily  accomplished  by  the  following  pro- 
cedure for  effecting  a  trap-door  opening  through  the  thoracic 
wall.  The  arm  should  be  raised  above  the  head.  An  incision 
is  made  in  the  mid-axillary  line,  directly  downward,  from  the 
third  to  the  eighth  rib,  inclusive  or  exclusive,  as  the  case  may 
warrant,  with  the  division  of  the  ribs  either  with  the  saw  or 
bone-cutter  extending  to  the  pleural  lining  without  dividing  it. 
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Temporary  means  of  arresting  hemorrhage  should  be  employed, 
and  afterward  there  should  be  a  transverse  incision  carried  for- 
ward from  the  upper  extremity  of  the  perpendicular  incision 
along  the  upper  border  of  the  third  or  fourth  rib,  and  another 
from  the  lower  extremity  along  the  upper  border  of  the  seventh 
or  eighth  rib,  as  may  be  requisite,  extending  in  front  to  the  costal 
cartilage.  Any  bleeding  should  be  controlled  before  dividing 
the  parietal  pleura,  in  making  either  of  these  incisions.  Scissors 
which  have  a  blunt  point  on  the  internal  blade  may  be  used  for 
dividing  the  pleura  in  each  line,  and,  if  the  lungs  have  not  been 
collapsed  previously,  this  will  occur  upon  the  entrance  of  the  air 
into  the  chest.  Upon  elevating  the  posterior  margin  of  this  flap, 
which  includes  all  the  structures  of  the  thoracic  wall,  it  will  be 
found  that  the  trap-door  opens  upon  the  hinges  formed  by  the 
costal  cartilages,  and  admits  of  thorough  examination  of  all 
parts  of  the  chest,  including  the  mediastinum,  on  the  side  of  the 
operation. 

The  advantages  claimed  for  this  modification  of  the  trap-door 
principle  of  exploration  are  its  great  simplicity  in  making  the 
perpendicular  axillary  incision  through  tissues  involving  no 
complications,  and  that  the  ribs  are  only  divided  in  a  single  line. 
It  is  evident  that  those  who  have  adopted  measures  for  gaining 
access  to  the  thoracic  cavity  by  a  trap-door  have  overlooked 
advantages  of  using  the  costal  cartilages  for  the  hinges  of  the 
shutter.  So  far  as  my  investigation  extends,  this  is  the  first  occa- 
sion upon  which  this  view  has  been  presented  to  the  medical 
profession. 

The  anatomical  display  of  the  anterior  part  of  the  right  side 
of  the  chest  is  taken  from  Plate  235,  of  Cloquet,  excepting  the 
dotted  lines,  running  perpendicularly  downward  from  the  arm- 
pit and  transversely  forward  from  this  line  to  the  costal  cartilage 
of  the  third  and  seventh  ribs,  which  indicate  the  incisions  made 
for  the  trap-door.  This  is  delineated  in  the  drawing  on  the  left 
side  of  the  chest  when  the  flap  is  partly  raised,  showing  the 
lung  and  pericardium,  and  admitting  of  exploration  of  the  en- 
tire cavity  of  the  thorax  on  that  side,  and  the  mediastinum. 
A  similar  procedure  on  the  right  side  allows  the  observer  to  ex- 
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amine  all  the  parts  which  may  be  injured  or  involved  in  disease 
in  the  right  thoracic  cavity.  The  extent  of  the  opening  de- 
pends upon  the  parts  implicated,  and  may  be  varied  according 
to  the  nature  of  the  cases. 


[Taken  from  Moody's  Magazine  of  Medicine.] 


Upon  observing  the  distribution  of  the  bloodvessels  to  the 
anterior  portion  of  the  chest,  it  will  be  noted  that  the  incisions 
do  not  divide  any  large  vessel.  The  only  precaution  necessary 
to  avoid  the  intercostal  arteries  in  the  transverse  cuts  is  that  they 
be  made  at  the  upper  border  of  the  ribs,  as  the  vessels  run  in 
grooves  at  the  lower  edge  of  the  ribs.  The  longitudinal  incision 
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carried  through  the  soft  parts  and  the  bony  structure  of  all  the 
ribs  included  in  the  flap  passes  in  advance  of  the  long  thoracic 
artery  so  as  to  be  free  from  any  risk  of  wounding  it,  and  severs 
the  distal  portions  of  the  intercostal  arteries,  where  they  are 
reduced  in  size,  so  as  to  give  little  trouble.  The  anterior  pro- 
longation of  the  transverse  cuts  need  not  go  beyond  the  chon- 
dral junction,  and,  as  the  internal  mammary  artery  lies  in  advance 
of  the  line,  it  should  be  entirely  out  of  danger.  It  will  be  per- 
ceived that  this  trap-door  is  based  upon  the  full  recognition  of 
its  anatomical  relations. 
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DISCUSSION. 

Dr.  De  Forest  Willard,  of  Philadelphia: 

The  subject  of  intrathoracic  surgery  has  always  had  great  attrac- 
tions for  me,  as  I  have  high  hopes  of  its  success.  Intrathoracic 
tuberculosis  will  ultimately  be  treated  by  surgical  methods,  as  has 
been  the  case  already  to  a  limited  extent. 

I  have  experimented  with  considerable  care  as  to  the  best  method 
of  reaching  the  various  portions  of  the  thorax  for  foreign  bodies  and 
for  discovering  diseased  tissues.1 

Opening  the  thorax  and  the  sudden  admission  of  air  upon  a  healthy 
lung  is  followed  by  most  profound  and  alarming  collapse  in  dogs  in 
the  majority  of  instances ;  but  in  diseased  conditions  in  the  human 
body,  as  well  as  in  case  of  wounds,  we  know  from  clinical  experience 
that  the  symptoms,  though  alarming,  are  not  necessarily  fatal. 

Means  for  artificial  respiration  should  be  at  hand  and  the  utmost 
care  exercised.  With  the  help  of  various  means  of  assisting  aeration 
of  the  blood  many  desperate  cases  may  be  saved. 

The  trap-door  opening  proposed  by  Dr.  Gaston  certainly  offers 
excellent  opportunity  for  investigation,  and  it  will  be  useful  in  a 
limited  number  of  cases. 

For  reaching  localized  or  gangrenous  areas  a  small  opening  is 
advisable ;  this  should  be  preceded,  if  possible,  by  the  apposition  and 
agglutination  of  the  two  layers  of  the  pleura  to  prevent  infection  in 
the  large  serous  cavity. 

Dr.  Roswell  Park,  of  Buffalo. 

So  far  as  Dr.  Gaston's  plan  of  making  a  trap-door  opening  in  the 
chest  is  concerned,  it  seems  to  me  that  it  is  an  advance  upon  methods 
hitherto  adopted.  In  spite  of  remarks  that  have  been  made  in  this 
Association  in  years  past,  I  thoroughly  believe  in  an  occasional  radical 
attack  upon  the  thoracic  walls.  I  have  a  number  of  times  repeated 
for  my  own  satisfaction  experiments  such  as  were  made  by  Gluck, 
Block,  and  others,  not  only  for  resection  of  lungs,  but  also  for  experi- 

1  Pneumonotomy  and  Pneumonectomy,  Trans.  Philada.  Col.  Phys.,  Nov.  1891;  and 
Intrathroracic  Surgery,  Bronchotomy,  etc.,  Transactions  American  Surgical 
Association,  1891 ;  Amer.  Journ.  Med.  Sci.,  Dec.  1891. 
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ments  in  the  surgery  of  the  heart  and  pericardium.  Dogs  stand  these 
operations  so  well  that  one  is  tempted  to  draw  too  favorable  inference 
from  them.  Nevertheless,  I  have  a  number  of  times  opened  the  thorax 
of  a  living  dog,  making  in  the  meantime  artificial  respiration,  and 
have  not  merely  incised  the  pericardium,  but  have  made  incisions  into 
the  heart-substance — intentional  stabs,  as  it  were — and  have  then  made 
immediate  and  primary  suture  while  the  heart  was  in  motion,  a  pro- 
cedure made  difficult,  of  course,  by  the  peculiar  motions  of  that  vis- 
cus ;  and,  after  thus  sewing  up  the  heart-wounds,  have  closed  the  peri- 
cardium and  then  the  chest-wall,  and,  to  the  best  of  my  recollection, 
every  animal  upon  which  I  have  thus  operated  has  recovered.  Bearing 
in  mind  these  studies  of  others  and  of  my  own,  and  the  successful 
outcome  of  such  cases  as  that  recently  reported  by  Dalton  and  others, 
I  have  no  hesitation  in  saying  that  I  look  for  the  day  when  a  case  of 
stab-  or  bullet-wound  of  the  heart,  coming  under  the  observation  of 
the  right  man,  at  the  right  time,  and  in  the  right  place,  shall  be  suc- 
cessfully operated  upon  and  redeemed  from  an  otherwise  certain  grave. 
Were  not  the  emergency  so  great  in  many  of  these  cases,  there  is  no 
reason  why  we  should  not  look  for  as  much  advance  in  the  surgery  of 
the  heart  as  the  last  few  years  have  seen  in  the  surgery  of  the  brain. 

Dr.  Solon  Marks,  of  Milwaukee,  Wisconsin. 

In  discussing  Dr.  Gaston's  method  of  opening  the  chest,  my  experi- 
ence with  shell-wounds  of  the  chest,  while  in  the  army,  was,  if  I  re- 
member correctly,  that  all  such  wounds  coming  under  my  observation 
proved  fatal.  It  seems  to  me,  however,  that  little  or  no  comparison 
should  be  made  between  wounds  opening  the  chest  cavity  made  by 
the  surgeon  and  those  made  by  flying  fragments  of  shell.  The  great 
concussion,  contusion,  laceration,  and  fracture  made  by  flying  pieces 
of  shell  are  absent  in  wounds  made  by  the  surgeon. 

Dr.  Robert  Abbe,  of  New  York. 

I  have  had  no  personal  experience  with  resection  of  lung-tissue ; 
my  experience  with  experimental  and  thoracic  surgery,  however, 
would  lead  me  to  agree  with  what  had  been  said  of  one  great  danger 
of  the  added  shock  of  the  collapsed  lung  immediately  on  the  entrance 
of  air  into  the  chest. 

If  respiration  were  suspended  during  a  thoracic  operation  from  this 
cause,  it  could  at  once  be  restored  and  life  sustained  for  hours,  if  neces- 
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sary,  by  the  use  of  the  ingenious  and  perfect  working  apparatus  re- 
cently devised,  called  the  Fell-O'Dwyer  respirator,  consisting  of  a 
foot-bellows  and  suitable  laryngeal  plug,  simplified  from  the  O'Dwyer 
intubation  apparatus.  By  this  means  equal  rhythmic  inflation  of  both 
lungs  could  be  maintained  during  operation  on  both  chest  or  lungs, 
pending  the  patient's  voluntary  resumption.  An  excellent  descrip- 
tion and  illustration  of  the  working  of  the  respirator  can  be  read  in 
the  New  York  Presbyterian  Hospital  Report  for  January,  1896. 

Dr.  George  R.  Fowler,  of  Brooklyn. 

As  an  illustration  of  the  extent  to  which  the  surgeon  may  invade 
the  chest  cavity  without  the  occurrence  of  dangerous  shock,  I  may 
mention  an  instance  in  which,  after  resection  of  a  number  of  ribs,  I 
passed  my  hand  inside  the  chest  and  peeled  off  with  my  finger-tips 
from  the  interior  of  the  chest-walls  and  surface  of  the  lung  and  dia- 
phragm, as  well  as  the  displaced  pericardium,  a  large  cicatricial  mass 
representing  the  remains  of  an  old  empyemic  cavity.  The  patient 
rallied  well  from  what  shock  was  experienced  and  made  an  ultimate 
complete  recovery. 


ANCHYLOSIS  OF  THE   METATARSO-PHALANGEAL 
ARTICULATIONS,  SUGGESTED  AS   PREFER- 
ABLE   TO    AMPUTATION    FOR    THE 
RELIEF  OF  DEFORMED  TOES. 


BY  OSCAR  H.  ALLIS,  M.D., 

PHILADELPHIA. 


The  following  case  will  answer  for  an  illustration  of  what  I 
have  to  say : 

Mrs.  S.,  fifty-three  years  of  age,  wife  of  a  huckster,  accus- 
tomed to  long  hours  of  labor  in  the  fields,  had  acquired  an 
affection  described  as  hammer  toes  in  both  feet.  The  toes  in- 
termediate between  the  great  and  little  toes  were  retracted. 
In  addition  to  this  there  was  great  pain  in  the  feet,  which  the 
patient  referred  to  the  bases  of  these  toes.  This  pain  was  very 
great,  almost  constant,  and  prevented  her  from  sleeping,  except 
from  sheer  exhaustion.  She  walked  upon  the  heel  chiefly,  as 
any  pressure  upon  the  fore-part  of  the  foot  was  very  painful. 
Tenotomy  for  the  relief  of  the  affection  had  been  performed  by 
an  eminent  orthopaedic  surgeon,  but  with  no  relief.  She  came 
to  me  with  the  request  that  I  remove  the  three  intermediate 
toes  of  each  foot.  From  the  history  of  the  case,  from  the  fact 
that  she  did  not,  nor  could  not,  use  the  anterior  part  of  the  feet 
in  walking,  I  felt  that  the  operation  could  not  do  harm,  and  I 
accordingly  performed  it.  Thinking  that  "  Morton's  painful 
foot "  entered  into  the  trouble,  I  resolved  to  amputate  the  middle 
toe  of  each  foot  on  the  proximal  side  of  the  articulation,  i.  e.,  to 
remove  the  bulbar  end  of  the  middle  metatarsal  bone,  but  to 
amputate  the  one  on  each  side  of  it  at  the  joint.  My  reason  for 
amputating  the  middle  one  further  back  was  to  give  room  for  the 
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nerves,  which,  as  Morton  has  pointed  out,  are  apt  to  be  pinched 
at  the  metatarso-phalangeal  articulation.  The  immediate  relief 
from  pain  was  very  marked  for  a  fortnight,  when  pain  began  in 
the  bunions  of  both  feet,  and  later  on  she  insisted  upon  ampu- 
tation of  both  great  toes.  Instead  of  amputating  I  resected  the 
metatarso-phalangeal  articulations  of  the  great  toes  of  both  feet. 

Now,  for  the  result.  The  pain  of  former  years  did  not  return  ; 
her  great  toes  she  found  of  inestimable  value ;  but,  as  she  began 
walking,  she  found  that  corns  were  developed  beneath  the  bulbar 
extremity  of  the  toes  that  had  been  amputated  at  the  articu- 
lation, while  there  was  no  pain  in  either  foot  referable  to  either 
great  toe  or  to  either  middle  toe  that  had  been  amputated  on  the 
proximal  side  of  the  joint.  The  patient  has  now  been  walking 
two  years  upon  her  stumps,  and,  while  grateful  for  her  relief — 
grateful  especially  that  I  saved  her  great  toes — is  contemplating 
a  resection  of  the  bulbar  ends  of  the  toes  that  I  purposely  am- 
putated at  their  joints  with  a  view  to  giving  her  the  leverage  in 
walking. 

Reflection  upon  her  case  has  led  me  to  think  that  the  toes 
are  not  simply  useful  in  contributing  to  the  elasticity  of  one's 
gait,  but  that,  in  distributing  the  weight  of  the  body,  they  offer 
considerable  immunity  to  pressure  upon  the  metatarso-phalan- 
geal articulations.  The  importance  of  this  subject  should  be 
impressed  upon  the  internes  of  our  hospitals,  to  whom  minor 
amputations  come  as  perquisites.  Recently,  a  man  was  brought 
to  the  Presbyterian  Hospital  with  extensive  exposed  fractures  at 
the  base  of  the  toes  of  his  left  foot.  On  examination,  the  distal 
ends  of  the  metatarsal  bones  of  the  three  intermediate  toes,  ex- 
posed by  a  wound,  were  split  or  broken  at  their  bases,  and  one 
had  a  fracture  of  the  first  phalanx.  Instead  of  amputating,  re- 
section was  performed,  and  all  toes  saved.  Thus  the  man,  while 
he  may  not  have  three  useful  toes  as  walking-toes,  will  have  three 
normal  cushions  for  distribution  of  the  weight  of  his  body,  which 
would  otherwise  fall  upon  a  shorter  and  less  useful  stump. 

A  few  days  ago  a  child  was  brought  to  the  hospital  with  the 
request  that  I  would  amputate  the  little  toe  of  the  right  foot. 
It  was  deformed,  and  turned  nearly  at  right  angles  to  lie  upon 
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its  fellow.  Instead  of  amputating,  I  opened  the  joint,  removed 
the  cartilaginous  surface,  cut  the  retracted  tendons,  and  put  the 
toe  up  in  its  normal  position. 

Comment  is  scarcely  necessary.  I  cannot  say  whether  the 
old  man  will  thank  me  for  saving  his  toes,  or  whether  the  child 
will  not  later  on  demand  the  removal  of  the  stiff  toe ;  but  until 
clinical  experience  reverses  my  present  mode  of  thinking  I  shall 
prefer  anchylosing  toes  rather  than  removing  them. 


Am  Surg 
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Historical  and  Other  Preliminary  Considerations. 

With  the  exception  of  some  tribes  of  Caribs  that  still  inhabit 
the  Gulf  Coast  of  Central  America  and  some  islands  of  the 
Caribbean  Archipelago,  all  the  negroes  on  the  American  Conti- 
nent are  directly  descended  from  the  black  slaves  imported  from 
Africa  during  the  slave  trade. 

According  to  the  Spanish  historian,  Las  Casas,  the  first  negro 
slaves  who  were  introduced  from  Africa  to  the  New  World  were 
landed  in  Santo  Domingo  in  1505.  These  negroes  were  intended 
as  substitutes  for  the  native  Indians,  who,  unable  to  resist  the 
hardships  forced  upon  them  by  the  white  conquerors,  rapidly 
succumbed  to  numerous  and  fatal  ailments. 

The  early  disappearance  of  the  native  Indian  in  the  Antilles 
and  the  North  American  Continent  in  the  presence  of  the  Aryan 
invader,  was  the  apparent  excuse  for  the  establishment  and 
spread  of  the  negro  traffic  and  the  wholesale  importation  of  the 
negro  to  this  country.  It  is  said  that  long  before  the  discovery 
of  the  coast  of  Guinea  by  the  European  navigators,  slave  mar- 
kets were  held  in  Seville  and  Lisbon.  But  when  Portugal  had 
taken  possession  of  the  African  seaboard,  and  the  Spaniards,  Por- 
tuguese, English,  French,  and  Dutch  required  robust  hands  to 
replace  the  exhausted  natives  in  the  remote  western  plantations, 
then  a  large  part  of  Africa  was  transformed  to  "  a  vast  hunting- 
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ground  for  human  quarry,  and  the  name  of  '  white '  became 
synonymous  with  '  cannibal,'  as  it  is  still  in  the  Galla  language." 
(Reclus.)  All  along  the  west  coast  of  Africa,  in  the  vast  area 
which  extends  practically  ten  degrees  north  and  thirty  degrees 
south  of  the  equator,  stations  sprang  up  as  outposts  for  this  new 
merchandise.  The  Portuguese  forwarded  to  Brazil  the  negroes 
captured  in  Angola;  Jamaica,  Barbadoes,  and  the  northern  Eng- 
lish colonies  received  their  supply  from  the  Ivory,  the  Slave,  the 
Gold,  and  the  Cape  coast;  Louisiana  and  the  French  Antilles, 
from  Senegal  and  the  present  Congo  district ;  New  Amsterdam 
(New  York),  from  the  Dutch  stations  at  Elmira,  etc.  Thus  it 
was  that  each  American  settlement  had  its  corresponding  empo- 
rium in  Africa. 

The  history  of  the  negro  in  the  United  States  dates  back  to 
August,  1619,  when  a  Dutch  ship  entered  the  James  River,  and 
landed  a  cargo  of  slaves  in  the  colony  of  Virginia.  These  slaves 
were  purchased  by  colonists,  and  they  and  their  offspring  were 
held  in  perpetual  servitude.  "  Thus  at  Jamestown,  twelve  years 
from  the  settlement  of  the  colony  of  Virginia  and  one  year 
before  the  Pilgrim  Fathers  had  touched  the  new  world,  began 
that  system  in  the  British  Continental  colonies,  which,  under  the 
fostering  care  of  England,  overspread  the  land.  During  the 
years  from  16 19  to  the  opening  of  the  American  Revolution, 
1776,  more  than  300,000  African  bondsmen  were  imported  into 
the  thirteen  British  colonies."  In  1865,  at  the  close  of  the  Civil 
War,  the  slave  population  had  increased  to  four  millions,  and 
now,  according  to  the  Census  of  1890  (or  271  years  after  their 
first  introduction  to  this  country)  the  black  and  mixed  or  mulatto 
population  has  increased  to  7,470,000,  or  11.93  per  cent,  of  the 
total  population  of  the  United  States. 

In  consequence  of  the  diversity  of  the  populations  that  in- 
habit the  vast  territorial  area  which  furnished  the  material  for 
the  negro  traffic,  a  great  variety  of  negro  types  were  introduced 
into  the  American  colonies.  These  types  were  readily  recog- 
nized by  the  colonists,  and  their  physical  and  mental  character- 
istics furnished  a  basis  for  differential  quotation  in  the  slave 
market.     Thus  it  was  that  different  prices  were  asked  for  the 
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Senegalese,  Yoloff,  Bambara,  Mandinga,  Congo  or  Guinea, 
Arada,  Caflfre,  and  other  slaves,  because  these  were  known  to 
possess  certain  characteristics,  as  the  case  might  be,  which  made 
them  desirable  or  undesirable  to  the  purchasers.  In  the  course 
of  time  it  naturally  happened  that  these  distinctly  differentiated 
types  were  gradually  forced  into  fusion,  and  that  a  more  homo- 
genous entity  resulted  from  the  amalgamation,  so  that  at  the 
present  period  it  may  be  said  that  the  typical  American  negro 
is  a  truly  composite  type  which  has  incorporated  in  its  forma- 
tion all  the  generic  characteristics  of  the  West  African  tribes. 
It  would  be  a  matter  of  great  interest  to  know  what  were  the 
physiological  and  pathological  peculiarities  of  these  individual 
groups  in  Africa  before  their  amalgamation  ;  but  this  knowledge 
is  wanting,  because,  outside  of  the  superficial  and  crude  observa- 
tions of  the  colonists,  no  reliable  data  can  be  obtained  on  the 
subject.  It  is  not  probable,  however,  that  these  differences  were 
of  a  fundamental  or  generic  character,  as  all  the  slaves  imported 
from  the  west  coast  of  Africa  were,  as  a  rule,  individuals  pre- 
senting the  common  and  distinct  characteristics  of  the  typical 
negro  race.  Nevertheless,  it  is  possible,  that  with  the  increasing 
opportunities  for  scientific  observations  that  are  offered  by  the 
ambitious  colonizing  schemes  of  the  great  European  powers 
some  actual  knowledge  of  the  differential  physiological  and 
pathological  traits  which  distinguish  the  numerous  populations 
of  Central  and  West  Africa  will  be  obtained,  and  thus  will  be 
furnished  a  basis  for  the  comparative  study  of  the  negro  pathol- 
ogy in  the  primitive  or  savage  condition  of  the  race  apart  from 
the  modifying  influences  exercised  by  climate  and  prolonged 
contact  with  the  white  man. 

While  we  must  conclude  that  the  American  negro,  as  he  is 
known  to-day,  is  a  composite  formed  by  the  fusion  of  many 
distinct  sub-types  of  black  men,  it  is  still  claimed  that  in  the 
United  States  some  of  the  original  sub-types  can  be  recognized. 
A  recent  Southern  writer  (Otken),  accepting  the  classification  of 
other  authorities,  says :  "  We  have  in  the  United  States  the 
Guinea  negro  (and  Congos  in  Louisiana),  the  Yoloffs,  and  the 
Caffres;  to  these  must  be  added  those  in  whose  veins  flow  one- 
half,  three-fourths,  or  seven-eighths  white  blood,  or  the  mulat- 
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toes,  quadroons,  and  the  octoroons  (the  last  three  are  designated 
usually  by  the  common  title  mulatto).  These  four  classes  are 
found  on  American  soil.  The  Guinea  negroes  constitute  an 
overwhelming  majority.  They  are  characterized  by  their  woolly 
hair  and  black  skin,  thick  lips,  a  broad,  flat  nose,  prognathous 
jaws,  narrow  and  receding  forehead,  a  slender  waist,  high  hips , 
slender  limbs,  and  massive  feet,  rounded  in  the  bottom.  The 
close  observer  may  have  seen  a  few  Yoloffs  and  Caffires.  The 
Yoloffs,  in  addition  to  woolly  hair  and  jet-black  skin,  possess  a 
fine  form  and  strictly  European  features.  The  Caffres  are  of 
woolly  hair,  blackish-brown  complexion,  and  have  a  fine  form 
and  features.  The  Yoloffs  and  Cafifres  may  constitute  from  5 
to  10  per  cent,  of  the  pure  African  races. 

Apart  from  the  inherent  social  weakness  which  must  result 
from  centuries  of  servitude  and  bondage,  apart  from  the  in- 
ferior intellectual,  moral,  and  economic  qualities,  and  only  con- 
sidering the  phase  of  the  race  problem  from  a  numerical  point 
of  view,  the  negro  of  the  present  day  and  for  a  long  time  to 
come  is  destined  to  furnish  a  large  contingent  of  the  indigent, 
dependent,  and  defective  classes  in  the  Southern  States,  and, 
with  this  prospect  before  us,  his  physiological,  pathological,  as 
well  as  sociological  peculiarities  are  at  present,  even  more  than 
in  the  past,  of  deep  interest  to  the  thinking  men,  and  especially 
to  the  medical  men  of  the  nation. 

To  the  physicians  who  reside  in  the  South  the  problems 
presented  by  the  negroes  as  a  race  are  of  immediate,  practical 
interest  and  importance. 

In  the  antebellum  period  the  health  of  the  slave  was  for  ob- 
vious reasons  most  carefully  guarded  and  his  preservation  from 
disease  furnished  the  daily  occupation  of  the  country  practi- 
tioner. In  many  districts  of  the  South  this  element  of  the 
population  still  furnishes  the  bulk  of  the  practice,  and  in  the 
clinic  and  wards  of  our  metropolitan  charities  the  negro  is  ever 
a  conspicuous  claimant  for  assistance.  Hence  we  find  that  some 
of  the  most  notable  contributions  to  the  pathology  of  the  race 
have  emanated  from  the  medical  men  of  the  South,  and  the 
writings  of  Nott,  Cartwright,  Dowler,  Fenner,  and  others  living 
in  the  midst  of  us  still  remain  as  historical  landmarks  in  the 
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study  of  the  subject.  Some  of  the  more  notable  contributions 
to  the  comparative  pathology  of  this  race  have  been  the  pro- 
duct of  English,  Spanish,  and  especially  French  observation 
and  experience ;  but,  notwithstanding  the  great  mass  of  litera- 
ture that  has  accumulated  on  this  interesting  subject,  much  still 
remains  to  be  said,  much  that  is  old  must  be  revised,  and  many 
impressions  that  have  lingered  as  actual  facts  must  be  examined 
by  the  more  penetrating  and  exacting  methods  of  modern  re- 
search. In  the  heated  wrangles  and  controversies  which  have 
been  excited  by  the  negro  in  every  country  in  which  the  insti- 
tution of  slavery  has  existed  the  physical  peculiarities  of  this 
race  have  stood  prominently  in  the  foreground.  Between  the 
Abolitionist  on  the  one  side,  who  would  see  in  the  African  only 
a  u  lamp-blacked  white  man,"  and  the  slaveholder  on  the  other, 
who  would  exclude  the  negro  from  the  human  species,  it  is  not 
surprising  that  accounts  of  his  physical  characteristics  should 
have  been  distorted  by  gross  exaggerations.  A  mere  glance  at 
the  literature  of  this  subject  immediately  reveals  the  fact  that 
many  statements  have  been  made  by  men  of  unquestioned 
ability  and  authority,  while  laboring  under  the  strain  of  polit- 
ical excitement,  which  cannot  at  present  bear  the  scrutiny  of 
calm  and  unprejudiced  investigation.  While  these  remarks 
apply  chiefly  to  the  anthropological  aspects  of  the  race  problem, 
it  is  nevertheless  true  that  the  deplorable  influence  of  partisan 
contention  has  left  its  impress  even  in  the  restricted  field  of 
observation  that  is  about  to  engage  our  attention.  Firmly  im- 
bued with  the  convictions  that  the  errors  that  have  crept  in  the 
discussion  of  this  subject  have  been  chiefly  due  to  the  bias  fur- 
nished by  radical  and  political  prejudice,  we  have  undertaken 
the  present  inquiry  in  an  independent  spirit,  hoping  solely  to 
ascertain  the  truth  without  regard  to  other  considerations. 

As  an  additional  preliminary  to  the  proper  study  of  the  sub- 
ject, and  with  the  view  of  emphasizing  its  importance,  we  shall 
now  consider  the  numerical  status  and  territorial  distribution  of 
the  negro  population  of  the  United  States  as  it  is  stated  in  the 
Eleventh  Census  Bulletin,  No.  199,  1890.  According  to  this 
authoritative  publication  the  colored  population  is  approximately 
classified  as  follows : 
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Blacks 
Mulattoes . 
Quadroons 
Octoroons 


956,989 

io5,i35 
69,936 


6,337.98o 


1,132,060 


7,470,040 


According  to  their  residence,  they  are  found  as  per  Census 
Bulletin,  No.  199,  as  follows : 


Residence. 
North  Atlantic  States 
Western  division 
North  Central  States  . 
South  Atlantic    . 
South  Central 


Blacks. 

Mulattoes 

207,175 

62,731 

16,477 

10,604 

297,331 

I33.78I 

•     2,823,905 

438,785 

•      2,993  092 

486,159 

6,337.980         1,132,060 


Of  the  whole  African  population  in  the  North  Atlantic  States, 
23  per  cent,  are  mulattoes ;  of  those  in  the  Western  division, 
62  per  cent,  are  mulattoes  ;  of  those  in  the  North  Central  States, 
31  per  cent,  are  mulattoes  ;  of  those  in  the  South  Atlantic  States, 
10  per  cent,  are  mulattoes ;  and  of  those  in  the  South  Central 
States,  13  per  cent,  are  mulattoes.  In  the  three  Northern  divi- 
sions were,  in  1890,  728,090  persons  of  African  descent;  of  this 
number,  28  per  cent,  were  mulattoes.  The  Southern  divisions 
had  at  this  time  6,741,941  persons  of  African  descent,  and  13 
per  cent,  of  this  number  were  mulattoes. 

The  colored  population  in  the  Southern  States  in  i860  was 
distributed  as  follows  : 

Alabama     . 

«  Arkansas     . 

Florida 
Georgia 
Louisiana    . 
Mississippi 
North  Carolina 
South  Carolina 
Tennessee  . 
Texas 


White. 

Colored. 

830,796 

681,431 

816,517 

311,227 

224,416 

166,678 

973,462 

863  716 

454,712 

562,893 

539,703 

747,720 

1,049,191 

561,170 

458  454 

692,503 

i,332,97i 

434.300 

1,741,190 

493,837 

8,320,  796 

5.515,475 
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The  Influence  of  Race  Amalgamation 
From  every  point  of  view,  but  especially  from  the  anatomical, 
physiological,  and  pathological,  it  is  certain  that  the  most  im- 
portant modifying  influence  that  is  to  be  considered  in  the. 
study  of  the  African  in  this  country  is  the  effect  of  the  infusion 
of  white  or  Aryan  blood  into  the  original  pure  negro  type. 
This  modifying  influence  as  exhibited  in  the  various  mixed- 
breed  products — the  various  degrees  of  the  mulatto  type  previ- 
ously referred  to — is  proportional  to  the  amount  of  blood  of 
either  race  that  enters  into  the  composition  of  the  individual. 
It  may  be  very  generally  stated  that  the  mulatto  offspring  of 
typical  white  or  black  parents  usually  presents  the  external  and 
recognizable  characteristics  of  both  races  in  nearly  equal  pro- 
portions. It  must  be  admitted,  however,  that  the  modifying 
influence  of  mixed  blood  is  even  more  profound  than  the  ex- 
ternal appearances  indicate,  and  it  is  independent  of  the  parent 
traits.  Unfortunately,  reliable  data  are  wanting,  but  the  almost 
unanimous  verdict  of  those  who  are  best  authorized  to  speak  on 
this  point  would  lead  us  to  accept  as  a  fact  that  which  we  have 
only  a  right  to  consider  as  an  impression — namely,  that  mu- 
lattoes,  and  especially  those  of  Anglo-Saxon  crossing,  have  not 
the  strength  and  endurance  of  either  of  the  pure  races.  It  is 
certain  that  they  are  much  more  liable  to  hereditary  diseases, 
especially  tuberculosis  and  syphilis.  It  is  almost  certain  that 
when  they  marry  among  themselves  the  next  generation  is  even 
still  feebler ;  and  it  is  probable,  though  not  certain,  that  in  a 
few  generations  they  would  die  out  unless  reinforced  by  the 
stronger  blood  of  the  pure  races,  in  which  case,  of  course,  they 
disappear  by  absorption  into  one  race  or  the  other.  In  intellect 
the  mulatto  is  certainly  superior  to  the  negro,  but  it  is  doubtful 
if  he  attains  even  the  mean  between  the  two  races ;  it  is  doubt- 
ful whether  the  white  blood  does  not  lose  more  than  the  negro 
gains  by  the  admixture.  These  conclusions  have  been  reached 
by  nearly  all  observers,  as,  for  example,  by  Morton,  Nott,  Glid- 
don,  Gobineau,  Ferrier,  etc.  The  only  prominent  exception  is 
that  of  Quatrefages,  who  contests  them  (Le  Conte.)1 

1  In  Mr.  Hoffman's  recent  essay  ("  Race  Traits  and   Tendencies  of  the  American 
Negro,"  August,  1896,  p.  207),  published  since  this  paper  was  written,  the  whole  ques- 
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It  is  not  our  purpose  to  consider  the  peculiarities  of  the  mulatto 
in  this  paper ;  they  deserve  a  separate  study  from  the  medical 
standpoint.  But  a  reference  to  the  influence  of  crossing  is 
unavoidable  in  dealing  with  the  comparative  study  of  the  negro. 

In  consequence  of  the  numerous  and  almost  imperceptible 
gradations  in  the  admixture  of  the  white  and  black  races  which 
has  taken  place  in  this  country,  it  is  not  possible  in  a  statistical 
investigation  of  the  comparative  pathology  of  the  negro  race 
to  entirely  eliminate  the  greater  or  less  influence  of  Aryan  ad- 
mixture. 

It  is  practically  impossible  to  accurately  classify  the  various 
degrees  of  coloration,  especially  since  the  emancipation  of  the 
slaves.  We  must,  indeed,  consider  that  the  census  statement 
of  their  relative  proportion  in  this  country  is  only  a  coarse  ap- 
proximation. We  believe,  however,  that  for  the  purposes  of 
this  inquiry  the  influence  of  crossing  can  be  largely  eliminated, 
as  the  data  utilized  for  this  contribution  are  especially  related  to 
the  negro  of  distinct  African  type.  This  is  due  to  the  fact  that 
in  all  Southern  hospitals,  as  well  as  other  institutions,  race  dis- 
tinction is  universal,  and  the  separation  of  the  colored  and  white 
is  as  complete  as  it  is  practicable  to  make  it.  This  sharp  line 
of  distinction  between  the  races  has  made  the  mulatto  averse  to 
public  charities.  It  is  only  when  compelled  by  the  direst  neces- 
sity that  he  seeks  the  shelter  of  the  hospital.  He  shuns  the  com- 
panionship of  the  pure  negro  whom  he  regards  as  his  inferior, 
and,  as  he  cannot  associate  with  the  whites,  he  prefers,  as  a 
rule,  to  depend  upon  other  sources  of  relief  than  those  provided 
by  the  State.    This  is  the  probable  explanation  of  the  increasing 

tion  of  the  influence  of  race  amalgamation  in  the  negro  is  thoroughly  discussed.  After 
an  exhaustive  review  of  the  evidence,  this  learned  authority  states  the  following  among 
other  well-supported  conclusions :  "  Whatever  the  race  may  have  gained  in  an  intel- 
lectual way,  which  is  a  matter  of  speculation,  it  has  been  losing  its  greatest  resources  in 
the  struggle  for  life,  a  sound  physical  organism  and  power  of  rapid  reproduction.  Ac- 
cording to  Herbert  Spencer,  sexual  relations  unfavorable  to  the  rearing  of  offspring,  in 
respect  either  to  number  or  quality,  must  tend  to  degradation  or  extinction.  .  .  .  All 
the  facts  obtainable  which  depict  truthfully  the  present  physical  and  moral  condition  of 
the  colored  race  prove  that  the  underlying  cause  of  the  exhaustive  mortality  and  dimin- 
ishing rate  of  increase  in  population  is  a  low  state  of  sexual  morality  wholly  unaffected 
by  education." 
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number  of  colored  charitable  associations  that  exist  at  least  in 
New  Orleans.  At  any  rate,  it  is  certain  that  while  the  mulatto 
is  not  an  infrequent  applicant  for  assistance  in  our  great  metro- 
politan clinics,  the  negro  of  more  pronounced  African  type 
preponderates  in  a  very  decided  and  unmistakable  majority.  It 
is  also  evident  that  since  the  vigilant  guardianship  of  the  master 
has  been  withdrawn  since  the  war,  the  number  of  negroes  de- 
pendent upon  hospital  relief  is  steadily  increasing,  and  is  out  of 
proportion  to  the  number  of  the  population.  Their  ignorance, 
greater  helplesness,  and  inherent  improvidence,  cause  them  to 
suffer  more  from  the  evils  of  metropolitan  life  than  the  less 
numerous  and  more  intelligent  mulattoes.  We  can  thus  assert, 
as  a  result  of  long  and  careful  observation,  that  the  hospital 
statistics  that  we  shall  subsequently  present,  and  which  con- 
stitutes the  basis  of  this  contribution,  apply  essentially  to  the 
negro  of  pure  African  type,  as  the  mulatto  population,  which 
has  been  unavoidably  included,  is  in  such  decided  minority  that 
the  influence  of  race  mixture  can  be  considered  as  entering  at 
its  minimum  value  in  our  conclusions. 

Influence  of  the  Environment. 

A  modifying  influence  of  great  importance  in  studying  the 
comparative  pathology  of  the  negro  race  as  well  as  other  races 
is  that  due  to  the  action  of  the  environment.  The  transporta- 
tion of  the  negro  from  the  torrid  regions  of  the  Senegal,  Niger, 
and  the  Congo  to  the  temperate  climate  of  North  America, 
together  with  the  effect  of  a  sudden  transition  from  the  primitive 
or  savage  state  to  the  complex  conditions  of  civilization,  must 
have  been  productive  of  marked  alterations  in  the  physical  con- 
stitution of  these  people.  The  accumulated  evidence  that  has 
been  gathered  during  the  nearly  three  hundred  years  that  this 
race  has  inhabited  the  North  American  Continent  clearly  con- 
firms this  induction.  One  of  the  first  noticeable  affects  of  this 
change  was  the  gradual  elimination  of  certain  diseases  which 
were  peculiar  to  Africa  and  which  were  imported  by  the  first 
slaves  to  this  country.  The  best-known  and  most  formidable 
of  these  were  yaws,  the  sleeping  sickness  or  African  cachexia, 
and  the  various  forms  of  elephantiasis,  all   of  which  were  very 
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common  in  the  days  of  the  slave  trade,  but  which  have  since 
become  practically  extinct  in  the  United  States,  though  still 
endemic  in  the  Antilles  and  other  regions  of  our  continent  in 
which  tropical  conditions  have  permitted  these  diseases  to  retain 
a  permanent  foothold.  On  the  other  hand,  the  comparative 
immunity  enjoyed  by  the  race  against  certain  diseases,  and 
which  were  most  marked  in  the  earlier  periods  of  their  history 
in  this  country,  has  been  impaired  by  their  prolonged  residence 
in  their  new  habitat.  Thus  malaria,  which  at  one  time  rarely 
attacked  the  negro,  gradually  became  more  common  among 
them,  almost  to  the  same  extent  as  it  is  known  in  the  white 
population.  It  is  probable  that  dysentery,  gastro-intestinal  dis- 
eases, hepatic  inflammations,  nervous  disorders,  and  certain 
diathetic  affections — e.  g.,  rheumatism  and  gout — are  types  of 
disease  which  at  one  time  were  practically  unknown  to  this  race, 
but  now,  owing  to  the  operation  of  the  altered  conditions 
of  the  environment,  they  have  become  firmly  affixed  to  their 
pathology.  But  the  influence  of  the  environment  and  of  forced 
cohabitation  with  the  white  race  are  nowhere  better  displayed 
than  in  the  frightful  tribute  that  the  colored  race  has  had  to 
pay  to  the  great  pests  of  Aryan  civilization :  tuberculosis, 
syphilis,  and  cancer.  These  fatal  diseases,  as  will  be  shown 
later  in  the  text,  appear  to  be  rapidly  increasing  among  them, 
so  that  it  is  a  serious  question  whether  the  intellectual  progress 
accomplished  by  the  negro  under  the  tutorship  of  the  white 
man  is  not  being  rapidly  neutralized  by  the  deteriorating  influ- 
ence of  civilization  upon  the  physical  organization  of  a  race  that 
is  inadequately  prepared  for  it. 

Anatomical  Peculiarities. 

The  gross  external  differences  which  are  revealed  to  the  eye 
when  typical  individuals  of  the  white  and  negro  race  are  con- 
trasted are  too  familiar  to  be  detailed  here.  But,  in  addition  to 
the  differences  which  are  so  vividly  recognized  by  the  most 
careless  observer,  there  are  numerous  characters  which  distin- 
guish the  negro  from  other  races,  and  which  to  the  comparative 
anatomist,  the  anthropologist,  the  evolutionist,  and  philosopher 
are  profoundly  interesting  and  significant.     Most  of  these  char- 
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acters  tend  to  confirm  the  lowly  status  of  the  negro  in  the  scale 
of  human  evolution,  and  to  establish  closer  analogies  with  the 
anthropoids  than  exist  between  these  and  other  races  of  mankind. 

But,  no  matter  how  interesting  these  peculiarities  may  be  to 
the  philosopher,  they  have  no  place  in  the  study  of  the  race 
from  the  surgical  point  of  view.  Indeed,  when  the  negro  is  dis- 
sected by  the  scalpel  of  the  practical  anatomist,  the  numerous 
and  important  differences  in  structure  referred  to  sink  into  com- 
parative insignificance,  and  we  are  compelled  to  admit  that 
there  is  little  to  be  learned  by  the  dissection  of  the  black  man 
that  is  worthy  of  special  remembrance  in  the  operating-room. 
Some  peculiarities  in  the  organization  of  the  negro  have  been 
noticed  by  practical  men  which  have  a  distinct  application  at 
the  bedside,  but  these  have  a  far  greater  bearing  upon  the 
interpretation  of  pathological  phenomena  than  in  the  modifica- 
tion of  operative  procedures.  As  students  purely  interested  in 
the  application  of  anatomical  modifications  due  to  race  variation 
to  the  problems  of  the  surgical  art,  we  can  safely  assert  that  the 
negro  presents  no  peculiarities  that  are  of  practical  consequence, 
and  that  the  operations  of  surgery  that  are  based  upon  the 
anatomy  of  the  white  man  are  in  every  particular  applicable  to 
the  black  race.  If  it  is  granted  that  this  appreciation  of  the 
comparative  anatomy  of  the  negro  from  the  surgeon's  point  of 
view  is  true,  we  will  be  excused  from  attempting  a  long  recital 
of  the  comparative  anatomical  data  that  have  been  stored  up  by 
anthropologists.  It  will,  however,  increase  our  familiarity  with 
the  race,  and  especially  with  its  pathological  peculiarities,  to 
review,  if  only  in  a  cursory  and  synoptical  manner,  the  more 
salient  anatomical  and  physiological  features  that  are  of  general 
interest  to  the  surgeon. 

Leaving  out  of  consideration  the  exceedingly  interesting  dif- 
ferences in  the  skull  that  distinguish  the  negro  from  other  races, 
and  which  anthropological  research  has  centred  in  the  total 
cranial  capacity,  in  the  cranial  index,  in  the  facial  angle,  in  the 
precocious  ossification  of  the  sutures,  in  its  prognathism,  and 
other  numerous  characteristics  of  minor  importance,  we  shall 
note  simply  that  the  average  skull  of  the  negro  is,  as  a  whole, 
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not  only  smaller,  but,  what  is  more  interesting  to  the  surgeon, 
unquestionably  thicker,  than  that  of  the  average  white.  Hero- 
dotus mentions  the  greater  hardness  of  Ethiopian  skulls,  proving 
in  that  respect,  at  least,  that  the  negro  is  the  same  now  that  he 
was  over  two  thousand  years  ago.  This  point  has  some  bear- 
ing on  the  operation  of  trephining  or  performing  osteoplastic 
resections  of  the  skull  in  this  race.  The  tables  are  denser  and 
thicker,  and  the  diploic  layer  correspondingly  larger.  The 
study  of  cranio-cerebral  topography  from  the  standpoint  of 
localization  is  especially  interesting  in  this  connection,  but  we 
shall  reserve  its  consideration  for  a  later  moment.  In  examining 
the  head  for  other  points  of  surgical  application  we  find  that 
the  recent  studies  of  American  specialists  in  eye,  ear,  nose,  and 
throat  diseases  have  resulted  in  obtaining  a  few  facts  of  prac- 
tical application. 

The  Eye.  The  most  important  anatomical  peculiarity  of  the 
negro  eye  is  the  intense  pigmentation  of  the  uveal  tract,  including 
in  this  the  iris  and  the  ciliary  body.  It  is  worthy  of  notice  that 
these  tissues  are  the  most  violently  attacked  in  diseases  of  the 
eye  in  this  race.  The  normal  proportion  of  the  diseases  which 
attack  this  region  is  stated  at  about  20  per  cent,  of  the  ophthalmic 
affections  which  prevail  among  the  white  population  in  New 
Orleans.  This  rate  is  surpassed  by  more  than  n  per  cent,  in 
the  negroes,  according  to  the  statistical  evidence  furnished  by 
Dr.  Bruns.1  As  suggested  by  this  observer,  the  embryological 
and  histological  connection  between  the  choroidal  tissues  and 
the  highly  developed  and  functionally  very  active  skin  of  the 
negro  may  be  not  wholly  devoid  of  influence. 

"  The  functional  condition  of  the  eye  of  the  negro  contrasts 
most  favorably  with  that  of  the  white.  Refractive  errors  are 
rare  (only  6  myopic  individuals  in  a  clinic  of  11 13  negro  eye 
cases).  But  this  is  in  consonance  with  all  that  experience  and 
reason  teach  us.  Refractive  defects  are  among  the  taxes  laid 
by  advancing  civilization  upon  mankind.     The  more  sedentary, 

1  Dr.  H.  D.  Bruns:  Fourth  Annual  Report  of  Eye,  Ear,  Nose,  and  Throat  Hospital 
of  New  Orleans;  also,  "  Two  Years  in  a  Southern  Eye  Clinic  "  Trans.  Louisiana  State 
Medical  Society,  1895. 
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cerebral,  and  ocular  become  the  conditions  of  existence,  the 
greater  the  advance  of  ophthalmic  science  and  the  larger  grows 
the  army  of  spectacle  wearers.  As  the  negro  advances  in  civil- 
ization he  will  be  called  upon  to  bear  its  physical  as  well  as  its 
mental  burdens."     (Bruns ) 

The  Ear.  Notwithstanding  Burmeister's  assertions  to  the 
contrary,  the  auricle  of  the  negro,  instead  of  projecting  from 
the  sides  of  the  head,  appears  flatter  and  in  closer  contact  with 
the  skull,  and  the  auditory  canal  is  straighter  and  larger  than 
in  the  white — so  much  so  that,  in  a  fully-developed  African 
adult,  the  canal  will  almost  admit  of  the  little  finger.  The  canal 
is  so  straight  and  large  that,  according  to  otologists  who  are 
well  qualified  to  speak  on  the  subject  (Murrell,1  De  Roaldes,2 
and  Scheppegrell3),  the  ear  speculum  is  seldom  required  to  view 
the  drum-membrane.  In  fact,  the  peculiar  straightness  of  the 
auditory  canal  in  the  negro  is  so  strongly  typical  that  it  is  one 
of  the  last  traits  to  be  lost  in  approximating  the  Caucasian  type, 
and  for  this  reason  it  is  noticeable  in  nearly  all  mulattoes  (Mur- 
rell). The  canal  is  also  of  slightly  shorter  average  depth  than 
in  the  white,  as  would  be  inferred  from  the  smaller  transverse 
measurement  of  the  negro  skull. 

No  comparative  studies  of  the  middle  or  internal  ear  have 
been  made.  The  mastoid  is  usually  quite  small,  and  presents 
less  cell-surface  within  than  is  common  with  the  white  adult, 
while  the  hard  or  cortical  exterior,  like  the  calvarium,  is  gen- 
erally excessively  thick.  It  has  also  been  observed  that  the 
sinuses  about  the  face  of  the  negro  are  much  smaller  in  dimen- 
sions than  in  the  white  race,  and  are  protected  by  a  much 
thicker  bony  casing,  which  is  in  harmony  with  the  general 
morphological  tendency  of  the  skull  in  this  race.     The  Eus- 

1  Dr.  T.  E.  Murrell :  "  Peculiarities  in  the  Structure  and  Diseases  of  the  Negro." 
Transactions  of  Ninth  International  Medical  Congress,  Washington,  D.  C,  1887,  v.  iii. 

2  Dr.  A.  W.  De  Roaldes :  Proceedings  of  Fifth  International  Congress  of  Otology, 
Florence,  Sept.  1895.  "  A  Preliminary  Note  on  Some  of  the  Otological  Peculiarities  of 
the  Negro." 

3  Dr.  W.  Scheppegrell :  "  The  Comparative  Pathology  of  the  Negro  in  Diseases  of  the 
Ear,  Nose,  and  Throat,  from  an  Analysis  of  11,855  Cases."  Proceedings  of  Orleans 
Parish  Medical  Society,  New  Orleans,  La.,  August,  1895. 
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tachian  tubes  open  into  an  extremely  wide  and  capacious  phar- 
ynx opposite  very  broad  and  unobstructed  posterior  nasal  meati. 
The  pharynx  is  peculiarly  roomy ;  the  tonsils  are  rarely  en- 
larged, and  seldom  encroach  upon  the  broad  span  of  the  fauces. 
The  cavity  of  the  mouth  and  the  length  of  the  palate  are  pro- 
portional in  length  to  the  prognathous  projection  of  the  jaws. 

The  Nose.  The  nose  of  the  negro  gains  in  width  at  the 
expense  of  its  projection.  It  base  is  large  and  crushed  in,  owing 
to  the  softness  of  the  cartilages.  It  is  spread  out  in  two  diver- 
gent alae,  with  the  elliptical  nostrils  more  or  less  exposed.  The 
septum  is  rarely  deflected,  contrasting  in  this  respect  with  the 
septum  of  the  white,  which  is  seldom  free  from  deviation  or 
other  abnormality.  The  greater  breadth  of  the  inferior  meati 
corresponds  with  the  larger  aperture  of  the  choanae,  and  allows 
of  unobstructed  ventilation.  This  corresponds  with  the  greater 
breadth  of  the  nasal  openings  in  the  skeleton,  which  give  to  the 
negro  skull  its  typical  platyrrhinian  character.  It  has  been 
claimed  that  the  turbinated  bones  are  more  developed,  and  that 
the  mucous  membrane  is  thicker  and  more  sensitive,  but  this  is 
a  mere  impression  which  needs  confirmation. 

The  peculiarities  referred  to  in  connection  with  the  ear,  nose, 
and  throat  are  of  interest  in  practice,  because,  owing  to  the 
larger  size  of  the  apertures  and  spaces,  their  examination  is 
much  simplified  in  individuals  of  this  race.  In  addition  to  the 
greater  ease  with  which  the  auditory  canal  and  drum-membrane 
are  explored,  the  larger  size  of  the  canal  may  account  for  the 
comparative  rarity  of  waxy  accumulations  and  for  the  diminished 
frequency  of  other  ear  diseases  which  are  relatively  more  com- 
mon in  the  white  race.  The  larger  size  of  the  nasal  chambers 
would  probably  account,  by  the  great  ventilation  of  the  naso- 
pharynx, for  the  relative  immunity  of  the  negro  from  post-nasal 
catarrh,  adenoids,  and  other  affections  of  this  region,  which  are 
certainly  more  prevalent  among  the  whites  (De  Roaldes,  Schep- 
pegrell  et  al). 

Other  anatomical  peculiarities  of  the  skeleton  that  are  fre- 
quently referred  to  by  anthropologists,  but  with  little  or  no  sur- 
gical application,  are  the  following:    The  three  curves  of  the 
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spine  are  less  pronounced  in  the  negro ;  the  thorax  is  flatter 
from  side  to  side;  the  iliac  bones  are  thicker  and  more  vertical; 
the  antero-posterior  diameter  of  the  pelvis  is  increased ;  the 
neck  of  the  femur  is  set  at  a  less  oblique  angle ;  a  third  tro- 
chanter probably  occurs  more  often  than  in  the  white ;  the  tibia 
is  more  curved  and  shows  a  greater  tendency  to  lateral  flatten- 
ing; the  upper  limb  is  longer,  owing  to  the  relatively  greater 
elongation  of  the  radius  and  ulna  ;  the  foot  and  hand  are  longer 
as  a  whole  than  in  the  white  man.  The  calcaneum  is  longer  and 
projects  further  backward.  A  tendency  to  flat-foot  is  normal. 
The  axial  rotation  of  the  humerus  is  greater.  The  linea  aspera 
of  the  femur,  the  clavicle,  and  the  scapula,  etc.,  present  pecu- 
liarities which  give  to  the  skeleton  a  greater  analogy  with  the 
simian  skeleton  than  in  the  white  race. 

Craniocerebral  Topography.  The  relations  of  the  brain  to 
the  overlying  skull-covering  offer  no  specially  important  racial 
distinctions  in  practice.  The  writer  has  repeatedly  outlined  the 
great  fissures  of  the  cortex  of  the  brain  on  the  skull  in  both 
negro  and  white  subjects  with  the  help  of  Wilson's  cyrtometer, 
Championniere's  rules,  Horsley's,  Anderson's,  and  Makins's,  and 
other  methods.  By  .none  of  these  procedures  has  he  found  any 
difference  between  the  negro  and  the  white  that  was  worthy  of 
notice.  These  comparative  examinations  have  been  made  annu- 
ally from  1886  to  1894  while  demonstrating  the  methods  of 
cortical  localization  on  the  skull  to  classes  in  Tulane  University 
and  in  the  New  Orleans  Polyclinic.  In  the  living  negro  I  have 
also  had  occasion  to  test  the  value  of  cranio-cerebral  topog- 
raphy in  three  cases  presenting  focal  symptoms  (two  cases  of 
abscess  and  one  of  meningeal  hemorrhage),  and  in  no  case  was 
there  any  difficulty  in  exploring  the  desired  areas  by  one  of  the 
classical  methods  referred  to.  I  therefore  believe  that,  from  a 
surgical  point  of  view,  the  brain  of  the  negro  in  relation  with 
its  osseous  covering  presents  no  racial  variations  which  are 
worthy  of  special  consideration  in  the  operating-room. 

The  Vascular  System.  Considered  as  a  whole,  the  vascular 
system  of  the  black,  as  compared  with  the  white,  presents  no 
differences  that  are  of  surgical  interest.     According  to  Pruner 
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Bey,  the  venous  system  predominates  visibly  over  the  arterial. 
My  personal  impression,  based  upon  the  observation  of  several 
hundred  subjects  in  the  anatomical  laboratory,  would  lead  me  to 
accept  in  a  general  way  the  correctness  of  Pruner's  observation 
as  regards  the  venous  system.  In  fact,  my  experience  is  dia- 
metrically opposed  to  that  of  Cartwright,  of  New  Orleans,  who 
in  18521  stated  that  the  negroes  were  difficult  to  bleed,  owing 
to  the  smallness  of  their  veins.  My  experience  does  not  bear 
out  the  assertion  that  on  cording  the  arm  of  the  stoutest  negro 
adult  "  the  veins  will  be  found  scarcely  as  large  as  those  of  a 
white  boy  often  years." 

Bearing  in  mind  the  statement  that  has  been  made  by  a  dis- 
tinguished American  anatomist,  that  anomalies  of  the  arterial 
system  were  more  frequent  in  the  negro  than  in  white  subjects, 
I  have  been  careful  in  my  experience  in  the  dissecting-room  to 
observe  the  peculiarities  of  the  arterial  distribution  in  the  nu- 
merous negro  subjects  that  came  under  my  observation,  and, 
while  I  have  not  been  able  to  accumulate  a  sufficient  number 
of  recorded  observations  for  the  purpose  of  a  statistical  study,  I 
am  convinced  that,  while  arterial  anomalies  are  indeed  very  fre- 
quent in  the  negro,  they  are  not  at  all  characteristic  or  racially 
specific.  I  am  not  prepared  to  say  that  they  are  more  frequent, 
as  Professor  Keen  has  asserted.  My  impression  is  that  they 
are  not  more  frequent,  and,  if  they  are,  the  relative  differences 
must  be  so  slight  that  they  cannot  be  considered  as  of  surgical 
consequence. 

Muscular  System.  In  view  of  the  important  and  interesting 
results  that  have  obtained  in  the  study  of  muscular  anomalies 
by  comparative  anatomists,  and  of  the  success  that  has  attended 
the  interpretations  of  these  anomalies  by  the  application  of  evo- 
lutionary doctrines,  especially  the  theory  of  atavism  or  reversion 
of  type  to  ancestral  animal  forms,  it  is  natural  that  much  curi- 
osity should  have  been  felt  by  anatomists  as  to  the  peculiarities 
of  the  muscular  system  of  the  negro  in  this  respect.  Cuvier 
was  probably  the  first  to  investigate  the  myology  of  the  negro 

1  S.   Cartwright:    "Diseases  and  Physical  Peculiarities  of  the   Negro   Race/'  New 
Orleans  Medical  and  Surgical  Journal,  May,  1852. 
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in  a  philosophic  spirit,  but  since  the  publication  of  his  Atlas  of 
Comparative  Anatomy  in  1849  many  of  the  most  competent  and 
authorized  anatomists  have  followed  in  his  footsteps.  It  is  to 
be  regretted,  however,  that  the  reports  of  the  dissections  of  the 
negro  that  have  been  published  have  been  made  by  observers 
unfavorably  situated  for  a  large  collective  investigation  of  the 
subject.  As  a  result,  the  conclusions  derived  from  their  dis- 
sections refer  purely  to  variations  found  in  individual  subjects, 
and  lack  the  weight  and  significance  which  would  be  attached 
to  the  analysis  of  the  muscular  anomalies  found  in  large  groups. 
Nevertheless,  as  a  result  of  a  careful  dissection  of  negroes  re- 
ported by  Wood,  Pye-Smith  and  Phillips,  Murie,  Flower,  Turner, 
Hamy,  Chudziniski,  Giacomini,  and  Testut,  it  has  been  proven 
that  the  negro  is  subject  to  many  anomalies  of  the  muscular 
system.  In  this  country  Baker,  Michel,  the  writer,  and  others 
confirm  the  existence  of  these  variations  in  the  myology  of  the 
negro.  The  published  records  on  this  subject,  however,  are 
entirely  inadequate  to  definitely  settle  the  question  as  to  the 
relative  preponderance  of  anomalies  in  the  negro ;  and  it  is  to 
be  hoped  that  it  will  not  be  long  before  the  vast  collection  of 
material  that  is  to  be  found  in  the  medical  centres  of  the  South 
will  be  utilized  to  solve  this  interesting  problem.  Among  the 
more  important  variations  that  have  been  claimed  as  peculiar 
to  the  negro,  we  may  mention  the  greater  frequency  of  the 
psoas  parvus,  the  greater  persistence  and  development  of  the 
plantaris,  the  more  frequent  fusion  of  the  flexor  profundus  digi- 
torum  with  the  proprius  pollicis  in  the  hands  and  feet,  the 
existence  of  a  levator  claviculas  and  other  cervical  muscles,  the 
existence  of  the  presternalis,  the  greater  fusion  and  rudimentary 
character  of  the  facial  muscles,  etc. ;  all  of  which  have  been 
pointed  out  as  marked  atavistic  traits  which  make  the  negro  a 
nearer  kin  to  the  quadrumana,  or  lower  species,  than  the  white 
man. 

My  experience  as  demonstrator  of  anatomy  in  New  Orleans 
would  lead  me  to  accept  the  conclusions  stated  by  Professor 
Testut  in  his  masterly  work  on  Muscular  Anomalies  in  Man  (Les 
Anomalies  Musculaires ,  Paris,  1884,  p.  805),  to  the  effect  that, 


500  MAT  AS. 

notwithstanding  the  assertions  of  numerous  observers,  we  are 
not  in  a  position  to  prove,  at  present  at  least,  that  we  are  ac- 
quainted with  any  anatomical  disposition  in  the  muscular  system 
of  the  negro  that  is  at  all  peculiar  to  the  race,  and  that  the  evi- 
dence thus  far  submitted  is  not  sufficient  to  demonstrate  that 
muscular  anomalies  are  more  frequent  in  the  negro  than  in  the 
white  subject. 

Whatever  may  be  the  results  of  future  investigations  in  this 
direction  to  philosophic  anatomists,  we  must  admit  that  the 
study  of  the  myology  of  the  negro  is,  to  the  surgical  anatomist, 
barren  of  results. 

The  Viscera.  In  a  general  way,  the  differences  that  exist  in 
the  visceral  anatomy  of  the  negro  as  compared  with  that  of  the 
white  can  be  stated  only  proportionally,  as  there  are  apparently 
no  fundamental  architectural  differences  in  the  plan  of  organiza- 
tion of  the  splachnic  organs.  It  is  believed  by  all  students  of  the 
negro  in  Africa  and  America  that  the  thoracic  organs,  and 
especially  the  lungs,  are  less  developed  than  in  the  white,  while 
the  reverse  holds  good  with  regard  to  the  abdominal  and  pelvic 
organs.  All  the  older  Southern  writers  agree  with  more  modern 
African  observers  on  this  point  (Cartwright,  Nott,  Pruner  Bey, 
Rochas,  Russel,  Gould,  S.  Hunt,  Cunningham).1 

As  to  the  anatomy  of  the  appendix  vermiformis — an  organ  of 
exceeding  interest  to  the  surgeon  as  well  as  to  the  comparative 

1  Mr.  F.  L.  Hoffmann,  in  his  remarkably  comprehensive  and  learned  essay  on  the 
"  Race  Trait  Tendencies  of  the  American  Negro  "  (previously  referred  to),  carefully  re- 
views and  analyzes  the  most  important  and  available  data  that  bear  directly  upon  the 
anthropometry  of  the  American  negro,  especially  in  reference  to  chest  capacity,  as  noted 
before  and  after  emancipation.  He  quotes  the  comparative  statistics  furnished  by  B.  A. 
Gould,  Actuary  to  the  Sanitary  Commission,  in  his  elaborate  Report  on  the  Investigations 
in  the  Military  and  Anthropological  Statistics  of  American  Soldiers  (Cambridge,  1869), 
and  the  Statistics,  Medical  and  Anthropological,  of  the  Provost- Marshal-General's 
Bureau,  vol.  ii.,  by  T.  H.  Baxter,  M.D.,  Washington,  1875.  The  former  deals  with  re- 
cruits at  the  time  of  application  for  enlistment,  while  the  latter  refers  to  the  soldiers  in 
the  field.  He  also  quotes  the  comparative  statistics  furnished  to  Mr.  McCauley  by 
negro  and  white  civilians,  applicants  for  life  insurance  in  the  West  Indies;  also  those  of 
Dr.  Wey,  of  the  Elmira  Reformatory,  Elmira,  N.  Y.,  and  those  of  the  white  and  colored 
children  in  the  public  schools  of  Kansas  City,  Mo.,  and  concludes  from  these  and  other 
reliable  sources  that : 

1.  The  average  weight  of  the  colored  male  of  military  age  and  of  the  colored  female 
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anatomist — I  can  state  that  in  examinations  collected  during 
ten  years  in  the  anatomical  department  of  Tulane  University, 
covering  the  examination  of  the  caecum  and  appendix  of  more 
than  three  hundred  negro  cadavers,  I  was  never  able  to  find 
any  condition  that  was  not  reproduced  in  the  same  organs  of 
white  subjects.  Neither  was  it  possible  to  determine  the  exist- 
ence of  a  preponderating  type  that  would  give  the  appendix  of 
the  negro  an  ethnic  character.  As  a  result  of  my  examinations 
it  only  appeared  to  me  that  the  evidences  of  appendicitis  or 
pericaecal  inflammation  were  less  frequent  in  the  negro,  though 
in  both  races  the  relative  frequency  of  this  condition  appeared 
to  be  much  less  than  one  would  be  led  to  suspect  by  its  reported 
prevalence  in  hospital,  and  especially  Northern,  clinics. 

The  Skin  and  its  Appendages.  The  distinct  characteristics 
of  the  negro  skin  may  be  summed  up  as  follows : 

1.  Excess  of  pigment  in  the  cells  of  the  rete  Malpighi,  which 
is  deposited  like  a  melanotic  sheet  all  over  the  surface.  There  is 

children  is  greater  than  that  of  the  whites  of  the  same  classes.  This  excess  in  weight 
prevails  irrespective  of  age,  stature,  or  circumference  of  chest. 

2.  The  average  stature  of  the  negro  is  less  than  that  of  the  white,  and  the  difference, 
though  slight,  prevails  at  all  ages 

3.  The  greater  weight  and  smaller  stature  of  the  negro  as  compared  with  the  white 
are  found  to  prevail  practically  the  same  to-day  as  thirty  years  ago.  The  race  has, 
therefore,  undergone  no  decided  change  in  respect  to  those  conditions  of  bodily 
structure. 

4.  The  average  girth  of  chest  of  the  negro  male  of  thirty  years  ago  was  slightly  greater 
than  that  of  the  white,  but  at  the  present  time  the  chest  expansion  of  the  colored  male 
is  less  than  that  of  the  white.  This  decrease  in  size  of  the  living  thorax  in  part  explains 
the  increase  in  the  mortality  from  consumption  and  respiratory  diseases. 

5.  The  capacity  of  the  lungs  of  the  negro  is  considerably  below  that  of  the  white. 
This  fact,  coupled  with  the  smaller  weight  of  the  lungs  (4  ounces,  Russel)  is  without 
question  another  powerful  factor  in  the  great  mortality  from  diseases  of  the  lungs. 

6.  The  mean  frequency  of  respiration  is  greater  in  the  negro  than  in  the  white.  As 
accelerated  respiration  indicates  a  tendency  toward  disease,  the  fact  just  stated  fully  sup- 
ports those  regarding  inferior  vital  capacity  and  lesser  degree  of  mobility  of  the  chest. 

7.  The  mean  lifting  strength  of  the  white  is  in  excess  of  the  negro.  The  prevailing 
opinion  that  the  negro  as  a  whole  is  more  capable  of  enduring  physical  exercise  is  there- 
fore disproved.  This  fully  agrees  with  the  facts  regarding  excessive  mortality,  which 
in  itself  is  proof  of  a  lesser  degree  of  physical  strength. 

8.  The  power  of  vision  of  the  negro  is  inferior  to  the  white,  but  he  is  less  liable  to  dis- 
ease of  the  eye,  especially  color  blindness  (based  chiefly  on  the  annual  reports  of  the 
Surgeon-General  of  the  Army,  1888-95,  aQd  Gould's  Military  Statistics,  previously 
referred  to). 
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nothing  chemically  different  in  the  constitution  of  this  coloring 
matter.  It  is  identical  in  composition  with  that  of  white  races. 
This  melanin  of  the  negro  differs  from  that  of  the  white  in 
quantity  and  general  distribution  rather  than  in  the  quality.  All 
negroes  are  not  equally  black.  Many  different  shades  of  color 
are  exhibited  by  the  negro  tribes  of  Africa.  In  this  country, 
the  typical  negro  is  pure  black,  and  when  modifications  exist 
they  are  due  to  the  infusion  of  Aryan  or  Indian  blood.  It  is 
well  known  that  the  blacker  the  negro  the  healthier  and 
stronger  he  is ;  any  diminution  in  color  of  the  pure  race  outside 
of  Albinism  is  a  mark  of  feebleness  or  ill  health. 

2.  The  greater  thickness  of  the  whole  skin,  especially  of  the 
true  derm,  is  generally  conceded  to  be  a  real  characteristic. 

3.  The  hair,  or  "  kinky  wool,"  presents  distinct  histological 
characteristics,  which  of  all  African  peculiarities  is  probably  the 
most  specific,  as  a  single  factor,  in  establishing  the  identity  of 
this  race.  As  Pruner  Bey  demonstrated  and  P.  A.  Browne  con- 
firmed, it  differs  specifically  from  the  hair  of  other  races  in  the 
fact  that  it  is  eccentrically  elliptical  or  flat  on  section  and  spirally 
twisted  on  its  axis.  The  coloring  matter  is  not  contained  in  a 
central  canal,  but  is  disseminated  over  the  cortex,  and  inter- 
mediate fibres;  in  fact,  the  hair  has  no  central  canal.  Further- 
more, the  hair  of  the  negro  issues  out  of  the  epidermis  at  a  right 
angle,  while  that  of  the  white  race  emerges  at  an  acute  angle, 
etc.  The  hair  of  the  negro  is  tenacious  in  retaining  its  pigment 
and  vitality,  hence  canities  can  safely  be  regarded  as  an  evidence 
of  very  advanced  age  in  individuals  of  this  race.  Physiological 
baldness  is  one  of  the  rarest  of  phenomena,  even  in  the  oldest 
negroes. 

4.  The  villosities  are  scant  or  absolutely  wanting  on  the  body 
of  the  negro.  Those  parts  which  in  the  whites  are  always 
covered  with  hair  are  in  this  race  very  scantily  supplied. 

5.  On  the  other  hand,  the  glandular  cutaneous  system  is 
more  highly  developed  in  the  negro  than  the  white.  The  sweat 
glands  are  highly  specialized;  the  constant  and  greater  evapora- 
tion which  takes  place  from  the  negro  skin,  coupled  with  the 
excessive  action  of  the  sebaceous  glands,  maintains  the  supple- 
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ness  of  the  epidermal  layer  and  the  general  freshness  which 
causes  negresses  to  be  sought  for  in  the  harems  of  the  East 
(Quatrefages).  The  excessive  activity  of  the  sebaceous  glands 
gives  a  peculiar  oily  lustre  to  the  skin  of  the  healthy  negro, 
which  is  quickly  diminished  by  disease.  This  oily  exudation 
has  a  very  strong  odor  which  Pruner  Bey  has  compared  to  that  of 
the  buck-goat,  and  in  the  Creoles  of  Louisiana  to  alligator  musk. 
This  odor  is  strongest  in  the  most  robust;  children  and  the 
aged  have  very  little  of  it.  Clinically  considered,  the  deep 
pigmentation  of  the  skin  of  the  negro  is  a  frequent  source  of 
confusion  in  the  study  of  the  dermatological  lesions  of  the 
colored  race. 

The  greater  thickness  of  the  subcutaneous  layer  has  been 
noticed  by  many  observers.  In  the  women,  this  is  associated 
with  a  special  and  characteristic  development  of  the  adipose 
tissue,  as,  for  example,  in  the  nates,  which  causes  them  to  project 
more  voluminously  than  in  white  women.  The  well-known 
picture  of  the  Hottentot  Venus,  which  is  exhibited  in  many 
anthropological  text-books,  presents  this  characteristic  to  a 
striking  degree.  Though  much  more  prominently  developed 
in  Africa,  this  trait  is  still  well  preserved  in  many  of  the  colored 
women  of  the  United  States  and  Antilles.  This  tendency  to 
fatty  development  of  the  nates  (steatopygia),  together  with  an 
excessive  development  of  the  nymphae  and  clitoris,  which  was 
common  in  the  earlier  days  of  slavery,  we  believe  is  now  rapidly 
disappearing  in  the  American  negress,  and,  with  many  other 
still  well-pronounced  characteristics,  will  probably  be  soon  lost 
under  the  influence  of  race  admixture  and  other  unfavorable 
conditions  of  environment.  The  tendency  to  greater  develop- 
ment of  the  subcutaneous  and  submucous  connective  tissue 
is  probably  shown  best  in  both  sexes  about  the  labial  region 
of  the  face,  where,  combined  with  an  excessive  thickness  of  the 
labial  mucosa,  it  contributes  largely  to  the  prognathism  of  the 
face,  and  gives  to  the  race  one  of  its  most  distinctive  characters. 

The  highly  differentiated  skin  of  the  negro  gives  to  this  race 
a  strong  individuality  in  actual  practice.  As  general  surgeons 
we  cannot  consider  the  varied  and  numerous  influences  that  the 
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special  anatomy  and  physiology  of  the  skin  exercise  on  its 
pathology.  We  must  note,  however,  that  notwithstanding  the 
enormous  deposit  of  pigment  that  is  contained  in  the  skin  of 
the  negro  it  appears  to  be  one  of  the  elements  in  its  composi- 
tion that  is  the  least  likely  to  cause  disturbance.  It  is  a  notable 
fact  that  notwithstanding  the  extreme  frequency  of  neoplastic 
formations  in  the  skin,  such  as  keloids,  sarcoma,  and  other 
malignant  growths,  the  pigmented  tumors  are  extremely  rare 
in  this  race.  The  microbial  flora  of  the  skin  has  not  yet  been 
studied.  This  curious  and  interesting  field  of  inquiry  is  still 
waiting  a  pioneer  explorer.  It  would  be  interesting  to  observe 
the  conditions  of  existence  of  the  micrococcus  epidermis  albus 
of  Welch,  which  is  the  normal  and  obligate  parasite  of  the 
skin  in  the  white  races.  Would  the  altered  conditions  of 
environment  affect  the  chromogenic  reactions  of  this  coccus? 
The  glabrous  or  hairless  quality  of  the  negro  skin  is  favorable 
to  sterilization,  but  unfortunately  this  favorable  condition  is 
offset  by  the  woful  lack  of  hygiene  which  is  shown  by  the 
average  individual  of  the  race.  It  is  nevertheless  a  fact  that, 
in  spite  of  its  usual  uncleanliness,  the  skin  of  the  negro  can  be 
readily  sterilized  for  surgical  purposes  by  adopting  the  methods 
that  are  now  classical  in  surgical  practice.  No  better  proof  of 
this  is  required  than  by  observing  how  promptly  the  skin  of 
the  negro  obeys  the  laws  of  tissue-repair  under  the  protective 
influence  of  asepsis. 

Physiological  Characteristics. 

It  would  be  impossible,  as  well  as  unnecessary,  in  a  contribu- 
tion of  this  character  to  review  in  detail  the  general  physiological 
peculiarities  which  distinguish  the  negro  from  the  white  man. 
The  same  general  complaint  must  be  entered  here  as  in  dealing 
with  other  phases  of  the  comparative  study  of  the  race — viz., 
the  abundance  of  personal  impressions  and  lack  of  actually 
recorded  facts. 

Confining  ourselves  to  the  salient  peculiarities  of  surgical 
interest,  we  shall  insist,  with  all   observers,  on  the  lessened 
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sensibility  of  the  nervous  system  to  pain  and  shock.  It  is  also 
believed — and  my  personal  experience  confirms  this  impression 
— that  the  tactile  sensibility  as  revealed  by  the  aesthesiometer  is 
lessened.  This  would  appear  to  be  associated  with  a  histological 
difference  in  the  development  and  shape  of  the  tactile  papillae 
of  the  skin  (Bordier).  This  diminished  peripheral  sensibility 
is  in  harmony  with  the  inferior  organization  of  the  race. 
Diminished  sensibility  is  not  peculiar  to  the  negro,  but  common 
to  all  savage  races.  It  is  only  brought  out  in  relief  when  the 
negro  is  contrasted  with  the  white  man  and  especially  the  more 
refined  and  intellectual  types  of  the  latter.  This  diminished 
sensibility  is  most  striking  in  the  savage  negro.  Livingston 
was  one  of  the  first  to  call  attention  to  the  fact  that  the  negro 
in  his  native  African  wilds  can  undergo  the  most  painful  opera- 
tions with  apparent  indifference.  The  not  uncommon  practice 
of  the  Yoloffs,  who  rip  the  abdomen  open  and  handle  the  pro- 
truded bowels  with  the  view  of  testing  the  virtues  of  the  gris- 
gris  given  them  by  an  itinerant  marabout,  and  then  returning  the 
exposed  entrails  into  the  abdominal  cavity  without  apparent  con- 
cern (Bordier),  is  surely  convincing,  if  true,  not  only  of  the  less 
sensibility  of  these  people  to  pain,  but  also  indicates  a  greater 
immunity  from  the  usual  dangers  of  peritoneal  infection.  Our 
daily  surgical  experience  in  the  South  proves  that  as  regards 
pain  the  negro  of  to-day  is  true  to  the  traditions  of  his  savage 
ancestors.  On  account  of  this  blunt  sensibility  of  the  nervous 
system  the  negro  bears  surgical  operations  remarkably  well. 
"As  is  well  known,  the  emotional  side  of  the  negro  is  well 
developed,  and  there  is  in  him  a  certain  tendency  to  fatalism 
which  leads  him  to  accept  accidents  and  illness  with  all  their 
consequences  as  parts  of  the  inevitable,  and  to  be  borne  without 
murmuring  as  the  dispensations  of  a  higher  power  against 
which  it  is  useless  to  struggle"  (Balloch).  More  often  I  believe 
it  to  be  due  to  a  native  and  characteristic  insouciance  or  indif- 
ference, which  more  certainly  relieves  the  negro  from  worry  as 
to  the  future  than  is  likely  to  be  the  case  with  the  white  man. 

This  combination  of  circumstances — i.  e.,  a  naturally  dimin- 
ished peripheral  sensibility,  coupled  with  a  more  passive  con- 
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dition  of  the  mind — makes  the  negro  a  most  favorable  subject 
for  all  kinds  of  surgical  treatment  with  or  without  preliminary 
anaesthesia.  As  a  rule,  the  negro  bears  anaesthetics  well,  and 
takes  them  readily  enough  if  he  has  confidence  in  his  medical 
adviser.  If  he  is  not  properly  prepared  psychically  by  previous 
assurances  which  increase  his  confidence  and  sense  of  security, 
his  childlike  superstitions  and  emotional  nature  are  intensified 
and  brought  prominently  into  relief  during  the  stage  of  excite- 
ment. Of  course,  the  negro,  like  the  white  man,  is  subject  to 
the  dangers  that  are  inherent  to  all  kinds  of  general  anaesthetics. 
Chloroform,  which  has  hitherto  been  the  preferred  anaesthetic  in 
the  South,  acts  on  the  negro  precisely  as  it  does  on  the  white. 
Though  chloroform,  as  a  rule,  is  well  borne  by  them  when  not 
suffering  from  conditions  which  contraindicate  its  use,  I  have 
known  of  more  than  one  death  in  individuals  of  this  race,  which 
demonstrated  that  they  are  just  as  susceptible  to  its  dangers. 

Cocaine  anaesthesia  is  well  adapted  to  the  negro  constitution. 
I  cannot  say  that  cocaine  acts  more  decidedly  in  the  negro  as  a 
local  anaesthetic  than  in  the  white  man,  but  it  is  probably 
because  of  his  normally  diminished  sensibility  that  it  is  easier 
to  obtain  the  maximum  local  effect  of  this  agent  with  a  minimum 
quantity  of  the  drug.  I  have  performed  a  laparotomy  for  gun- 
shot-wounds of  the  abdomen;  gastrotomy  for  inoperable  oesoph- 
ageal strictures ;  many  typical  amputations  of  the  upper  ex- 
tremities as  far  as  the  wrist  and  the  metatarsophalangeal  joint 
in  the  foot;  amputations  of  the  penis,  castration,  and  other 
operations  on  the  genitals ;  external  urethrotomy ;  suprapubic 
cystotomy;  ligation  of  the  large  arteries  (the  deep  primitive 
carotid  near  its  origin ;  the  external  carotid  and  its  branches  to 
starve  inoperable  malignant  growths,  etc.)  under  cocaine  anaes- 
thesia; and  I  have  come  to  the  conclusion  that  Koller's  great 
discovery,  as  modified  by  subsequent  investigators  (Corning, 
Reclus,  Schleich),  has  proved  as  great  a  boon  to  the  negro  as  it 
has  to  the  white  man. 

It  has  been  stated,  especially  by  French  naval  surgeons  who 
have  practised  in  the  colonies  in  Africa  and  America,  that  the 
blood  of  the  negro  is  thicker  and  darker,  and  that  it  coagulates 
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more  rapidly  than  that  of  the  white.  To  use  an  old  expression, 
it  exhibits  a  greater  plasticity.  It  is  stated  that  the  corpuscles 
show  a  greater  "adhesiveness"  (Bordier).  It  has  been  claimed, 
on  this  account,  that  the  negro  is  less  likely  to  suffer  from 
hemorrhage.  At  one  time  it  was  also  believed  that  because  of 
this  greater  "plasticity"  of  the  blood  the  negro  was  more 
tolerant  of  mercurials,  which,  according  to  the  old  humoral 
doctrines,  was  an  aplastic  remedy  and  had  a  tendency'  to 
diminish  this  greater  coagulability  of  the  blood  in  the  negro. 
I  do  not  believe  that  any  modern  observer  would  be  prepared 
to  substantiate  these  views,  and  my  impression  is  that  as  far  as 
the  coagulability  of  the  blood  is  concerned  the  negro  is  not 
different  from  the  white  man.  On  the  other  hand,  two  of  the 
worst  cases  of  haemophilia  that  have  come  under  my  observation 
were  in  pure  negroes.  The  truth  of  the  matter  is,  the  compara- 
tive hematology  of  the  races  still  awaits  a  pioneer  investigator. 

It  may  be  well  to  mention  in  this  connection,  as  a  matter  of 
therapeutic  interest,  that  the  blood  of  the  negro  bears  dilution 
with  the  ordinary  hot  saline  solution  (0.6  of  1  per  cent.),  that  is 
used  in  surgical  practice  for  the  relief  of  acute  traumatic  ansemia 
and  shock  admirably  well.  Some  of  the  most  brilliant  results 
which  have  been  obtained  by  this  method  in  desperate  cases  in 
our  Charity  Hospital  practice  have  been  in  negroes. 

The  older  authors  laid  a  great  deal  of  stress  upon  the  dif- 
ferent temperament  of  the  races.  Cartwright,  who  may  be 
quoted  as  a  representative  of  this  class,  laid  great  stress  upon 
this  feature  in  the  negro  constitution.  He  said  the  liver  and 
the  rest  of  the  glandular  system  are  out  of  proportion  to  the 
sanguineous  and  respiratory  system,  "the  white  fluids  predomi- 
nating over  the  red."  In  other  words,  the  lymphatic  tempera- 
ment was  dominant  in  the  negroes.  Whatever  may  have  been 
the  temperament  of  the  race  in  this  country  when  it  was  first 
imported  from  Africa,  it  is  certain  that  at  the  present  day  the 
temperament  is  distinctly  lymphatic,  if  by  this  we  mean  a  pre- 
disposition on  the  part  of  the  tissues  to  tubercular  infection. 
That  this  is  one  of  the  characteristics  of  the  colored  race,  as 
we  know  it  to-day,  is  undeniable,  as  we  will  prove  when  dealing 
with  its  pathological  characteristics. 
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Pathological  Characteristics. 

Before  engaging  in  the  study  of  the  comparative  surgical 
pathology  of  the  negro  race  it  will  not  be  superfluous  to  pre- 
mise our  consideration  of  this  phase  of  the  subject  with  the 
introduction  of  a  statement  which  we  believe  to  be  of  funda- 
mental importance.  With  the  illustrious  Quatrefages  {The 
Human  Species,  1879),  we  must  first  submit  the  following  propo- 
sitions as  guiding  axioms  in  the  study  of  racial  pathology. 
First,  the  essential  or  fundamental  nature  (biologically  speaking) 
of  all  men  is  the  same.  Second,  the  formation  of  distinct  races 
has  been  the  sole  cause  of  modifications  in  this  fundamental 
nature  of  all  human  groups.  Third,  the  several  characters  and 
special  aptitudes  which  constitute  a  kind  of  acquired  nature 
have,  in  each  of  the  groups,  been  developed  under  the  influence 
of  varying  conditions  of  existence.  It  is  clear  that  when  the 
disturbing  actions  or  the  causes  of  disease  or  injury  act  upon 
the  fundamental  element,  the  same  causes  will  produce  funda- 
mentally similar  effects ;  when,  on  the  contrary,  this  action  is 
exercised  upon  the  acquired  element  of  each  race  the  same 
causes  will  produce  different  effects.  In  other  words,  "  unity  of 
species  and  multiplicity  of  races  involve  the  liability  of  all  men 
to  common  diseases,  which  will,  at  the  most,  vary  as  to  acces- 
sory phenomena;  but  also  allow  the  existence  of  diseases  more 
or  less  peculiar  to  certain  human  groups." 

Whatever  may  be  the  opinions  of  anthropologists  as  to  the 
origin  of  human  species,  it  cannot  be  denied  that  these  propo- 
sitions are  in  harmony  with  what  we  know  of  the  biological 
constitution  of  mankind,  and  that  they  can  be  accepted  as 
established  in  the  study  of  the  comparative  pathology  of  all 
the  races. 

In  the  case  of  the  negro  race,  the  acquired  nature  was  in  its 
origin  highly  differentiated  by  selection  and  adaptation  to  the 
conditions  of  environment.  This  acquired  nature  is  revealed  in 
the  special  immunities  and  aptitudes  to  disease  of  the  pure 
African  negro,  when  studied  in  his  native  habitat  or  immediately 
after  transportation  to  an  entirely  new  environment.     When  the 
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negro  was  first  imported  to  America  he  brought  with  him  dis- 
eases and  peculiarities  that  were  new  and  totally  unknown  to 
the  inhabitants  of  the  American  colonies.  Yaws,  the  sleeping 
sickness,  elephantiasis,  were  prominent  examples  of  this  class. 
The  positive  but  not  absolute  immunity  to  malaria,  yellow  fever, 
scarlatina,  diphtheria,  etc.,  were  also  evidences  of  acquired  racial 
differentiation.  Now,  it  is  a  fact,  that  it  has  taken  only  a  short 
period  of  less  than  300  years  to  completely  modify  the  originally 
acquired  and  highly  differentiated  racial  peculiarities  that  the 
negro  brought  with  him  from  Africa.  The  diseases  that  were 
at  one  time  so  common  and  specific  to  the  race  have  practically 
disappeared,  and  are  known  only  as  pathological  curiosities  in 
this  country.  On  the  other  hand,  the  study  of  the  statistics 
furnished  by  army  surgeons  during  the  Civil  War,  the  Census  of 
1890,  by  Southern  hospitals,  and  other  reliable  sources,  indicate 
most  plainly  that  the  general  immunity  formerly  enjoyed  by  the 
negroes  from  certain  diseases  is  rapidly  disappearing,  and  that 
he  not  only  shares  the  physical  tribulations  of  the  white  race, 
but  is,  in  reality,  developing  previously  unknown  morbid  pre- 
dispositions, which  are  increasing  his  general  tribute  to  disease 
and  death  even  more  than  in  the  white  race.  This  has  become 
particularly  manifest  since  the  race  has  been  thrown  entirely 
upon  its  own  resources,  and  since  emancipation  compelled  the 
negro  to  enter,  without  any  kind  of  preparation,  into  active  com- 
petition with  a  superior  race.  From  all  this  we  must  gather 
that  absolutely  specific  diseases,  ethnically  speaking,  have  ceased 
to  exist  in  the  American  negro  of  to  day;  that  absolute  immunity 
from  certain  diseases  does  not  exist ;  and  that  he  differs  from 
the  white  man  simply  in  the  relative  predisposition  to,  or  im- 
munity from,  the  various  diseases  that  prevail  in  this  country. 
It  is  thus  demonstrated  that  the  fundamental  nature  is  the  same 
in  both  races,  and  that  study  of  the  differences  must  be  based 
upon  the  action  of  the  common  factors  of  disease  upon  the 
acquired  constitution  of  the  negro  which,  in  America,  must  be 
regarded  as  the  sum  of  his  original  race  distinction,  plus  the 
modifications  due  to  a  new  environment  and  a  fierce  struggle  for 
survival  in  competition  with  an  aggressive  and  superior  race. 


5IO  MATAS. 

The  Surgical  Peculiarities  Defined.  In  the  preceding 
pages  we  have  sufficiently  considered  the  peculiarities  of  in- 
terest to  the  surgeon  that  are  due  to  the  racially  differentiated 
organization  of  the  negro.  We  are  now  prepared  to  consider 
his  behavior  in  conditions  of  injury  and  disease.  For  the  pur- 
poses of  this  inquiry  we  shall  consider  as  the  surgical  traits  of 
the  race  those  which  are  essentially  connected  with  the  idea 
of  traumatism  and  with  morbid  phenomena  resulting  therefrom. 
We  shall  also  recognize  as  surgical  peculiarities  the  pathologi- 
cal processes  which  are  connected  with  objective,  demonstrable 
and  chiefly  external  lesions ;  with  those  infections  and  tissue- 
reactions  which,  beginning  locally,  become  secondarily  general 
or  constitutional ;  or,  conversely,  when  beginning  in  constitu- 
tional disturbance  manifest  themselves  secondarily  in  localized 
external  or  tangible  lesions. 

Notwithstanding  the  defectiveness  of  this  conception  of  what 
should  be  considered  "  surgical "  peculiarities,  we  believe  that 
it  will  serve  for  the  purpose  of  this  brief  study,  and,  with  this 
end  in  view,  simply  submit  it  as  a  provisional  definition. 

The  Charity  Hospital  of  New  Orleans.  We  must  now 
linger  for  a  moment  on  the  very  threshold  of  our  subject 
to  consider  the  sources  from  which  we  have  gathered  the 
material  that  is  to  serve  as  a  basis  for  this  study,  and  which, 
in  view  of  its  importance,  we  trust  will  not  be  considered  an 
inappropriate  digression.  While  the  statistical  evidence  avail- 
able for  the  comparative  study  of  the  morbidity  and  mortality 
of  the  colored  race  has  been  rapidly  accumulating  in  the  United 
States,  especially  since  the  invaluable  data  furnished  by  the 
official  Census  of  1890  have  laid  a  broad  foundation  for  reli- 
able and  instructive  generalizations — it  has  appeared  to  me 
preferable  and  more  satisfactory  to  base  my  inquiry  upon  per- 
sonal studies  of  the  material  offered  by  an  institution  with  which 
I  have  been  a  long  time  familiar  and  which  is  in  every  way  most 
favorably  situated  for  the  purposes  of  this  undertaking.  The 
statistical  data  referred  to  are  the  records  of  the  Charity  Hos- 
pital of  New  Orleans,  which  have  been  preserved  since  the  year 
of  its  foundation,  1832.     These  records  have  been  occasionally 
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utilized  by  local  observers,  who  have  been  directly  or  indirectly 
interested  in  this  subject.  No  effort  has  been  made,  however, 
to  analyze  on  a  large  scale  and  in  a  systematic  manner  the  vast 
collection  of  data  that  have  found  a  permanent  depository  in 
this  veritable  treasure-house  of  the  student  of  racial  pathology. 
The  superb  advantages  of  the  Charity  Hospital  as  a  centre  of 
medical  observation  need  no  commendation  to  those  who,  like 
myself,  have  lived  under  its  shade  for  many  years  or  received 
their  professional  training  within  its  walls.  To  those  who  are 
not  so  familiar  with  its  significance  as  a  great  centre  for  clinical 
study,  it  will  suffice  to  remind  them  that  the  Charity  Hospital 
is  the  oldest  institution  of  its  kind  in  the  South ;  that  it  is  by 
far  the  largest  public  charity  in  the  Southwest ;  that  it  is  situated 
in  the  heart  of  a  large  metropolis,  which,  according  to  the  United 
States  Census  of  1890,  embraces  within  its  limits  a  population  of 
over  177,376  whites  and  64,663  recognized  colored  persons. 
Furthermore,  it  must  be  remembered  that  the  Charity  Hospital 
is  a  State  institution,  and  as  such  is  open  to  patients  from  all 
the  parishes  of  Louisiana.  The  population  of  the  State  from 
which  the  patients  of  the  hospital  are  drawn  is  constituted  by 
over  454,712  white  and  562,893  black  inhabitants  (Census  of 
1890).  In  addition  to  this,  the  hospital  opens  its  doors  to  many 
of  the  indigent  sick,  white  and  black,  from  neighboring  States, 
notably  Mississippi  and  Texas,  and  it  gives  hospitality  and 
assistance  to  a  number  of  other  sufferers  from  the  Mississippi 
Valley  States,  all  along  the  river  banks,  from  Cairo  to  the  jet- 
ties. With  this  preliminary  explanation,  it  is  not  surprising  that 
we  should  be  able  to  present  in  this  document  a  collection  of 
statistics  on  the  comparative  pathology  of  the  white  and  colored 
races  such  as  cannot  be  rivalled  by  any  other  single  institution 
of  its  kind  in  the  United  States.  Thus  we  notice  that  in  the 
sixty-three  years  that  have  elapsed  since  the  erection  of  the 
present  building  in  1832  to  1894,  the  hospital  has  admitted 
481,288  patients,  of  whom  over  33  per  cent,  were  colored.  As 
an  example  of  the  number  of  patients  treated  in  the  hospital  we 
will  quote  the  figures  of  the  year  1894,  which  tell  that  6100 
white  and  3750  black,  or  a  total  of  9850,  had  been  admitted 
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during  the  year.  These  figures,  it  must  be  remembered,  closely 
approximate  the  average  total  for  the  last  ten  years  in  the  his- 
tory of  the  hospital.  Besides  this,  the  hospital  offers  still  a 
wider  field  for  observation  in  its  vast  outdoor  clinic,  which  in 
our  city  is  a  substitute  for  the  free  dispensary  of  the  Northern 
hospitals.  In  the  report  of  1894  we  find  that  during  that  year 
13,312  consultations  to  white  and  6633  to  colored  patients,  or  a 
total  of  19,945  consultations  were  given  in  the  various  depart- 
ments of  the  outdoor  clinic.  While  these  figures  do  not  repre- 
sent the  number  of  separate  individuals  under  treatment,  but 
only  the  number  of  consultations,  it  gives  a  fair  idea  of  the 
unsurpassed  opportunities  for  observation  that  are  offered  by 
this  institution  as  a  whole. 

It  would  have  been  more  satisfactory  to  have  been  able  to 
compile  the  statistics  of  the  Charity  Hospital  from  the  stand- 
point of  racial  pathology  for  the  whole  period  of  sixty-three 
years,  from  1832  to  the  present  date;  but  the  enormous  labor 
entailed  by  such  an  undertaking  and  the  difficulty  to  be  over- 
come in  collecting  the  data  from  the  unpublished  records  have 
compelled  me  to  limit  my  research  to  the  last  decennium  cov- 
ered by  the  ten  years  from  1884  to  1894.  While  I  have  limited 
my  compilation  solely  to  the  statistics  furnished  by  the  indoor 
service,  because  they  are  more  accurately  recorded,  I  believe 
that  the  results  obtained  are  more  than  sufficient  to  permit  us 
to  draw  conclusions  that  are  instructive  and  worthy  of  con- 
sideration. 

Before  proceeding  further,  I  must  acknowledge  my  great  in- 
debtedness to  my  friend,  Mr.  Edward  Hynes,  M.E.  (Tulane),  who 
has  rendered  me  invaluable  assistance  in  compiling  the  various 
statistical  groups  and  in  summarizing  the  tabulated  results. 

As  a  preliminary  to  the  study  of  the  diseases  recorded  during 
the  decennium  1884-94,  it  was  first  necessary  to  determine  the 
numerical  proportion  of  the  hospital  population  according  to 
races  from  which  the  figures  are  derived.  The  accompanying 
table  presents  the  grand  total  of  the  indoor  population  that  was 
admitted  and  treated  for  all  diseases,  and  establishes  the  relative 
proportions  of  the  white  and  black  inmates  which  is  necessary 
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in  making  the  subsequent  estimates  of  relative  morbidity  and 
mortality : 


Table  I. 

Hospital  population. 

Years,  1884-1894. 

Whites. 

Year. 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884. 

6076 

506 

5570 

582 

1885. 

52l6 

457 

4759 

6ll 

1886. 

4711 

485 

4226 

550 

1887. 

4232 

557 

3675 

517 

1888. 

440  2 

490 

3912 

519 

1889. 

4507 

45° 

4057 

5°3 

1890. 

4717 

484 

4233 

564 

189I. 

5168 

506 

4662 

592 

1892. 

5499 

497 

5002 

631 

1893. 

5670 

584 

5086 

598 

Total, 

• 

Colored. 

45,182 

5667 

Year. 

Total. 

Remaining 
Dec.  31st 

Discharged 
and  died. 

Died. 

1884. 

l8oi 

141 

1660 

403 

1885. 

1557 

99 

1458 

394 

1886. 

1652 

i54 

I498 

410 

1887. 

1767 

165 

1602 

424 

1888. 

1709 

161 

1548 

351    , 

1889. 

1938 

i47 

1791 

4i7 

189O. 

I963 

158 

1805 

459 

189I. 

2l8o 

180 

2000 

436 

1892. 

2922 

216 

2706 

504 

1893. 

3373 

202 

3!7i 

586 

Total, 

. 

*9>239 

4384 

Total  populal 

:ion,  White  and  Colorec 

=  64,421. 

Wh 

les,  per  cent. 

Colored,  per  cent 

Proportion 

. 

. 

70-IS 

29.85 

Mortality 

. 

. 

12.54 

22.79 

We  are  now  prepared  to  undertake  the  investigation  of  the 
proportional  prevalence  and  mortality  of  surgical  diseases  and 
conditions  which  were  treated  in  the  hospital  during  this  time. 

It  appears  to  me  that  there  is  no  better  way  of  studying  the 
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comparative  pathology  of  different  races  and  species  than  by- 
observing  the  behavior  of  the  tissues  after  traumatism.  The 
tissue  reactions  which  are  of  the  greatest  interest  to  the  surgeon 
under  such  conditions  are  (1)  the  liability  to  infection,  indi- 
cating thereby  the  greater  or  lesser  resistance  of  the  tissues  and 
the  general  defensive  qualities  of  the  organism  ;  and  (2)  the 
history  of  tissue  formation  during  repair  or  in  other  conditions 
that  lead  to  neoplastic  formation.  This  last  would  reveal  most 
clearly  the  histogenetic  resources  and  trophic  equation  of  the 
tissues  in  each  race.  In  order  to  systematize  our  study,  I  shall, 
for  the  present,  begin  by  considering  the  relative  susceptibility 
of  the  tissues  of  both  races  to  the  more  important  wound  or 
"surgical  infections. 

Simple  Pyogenic  Infections.  Of  these,  in  order  of  frequency, 
we  will  first  take  up  the  pyogenic  infections  which  give  rise  to  cir- 
cumscribed suppuration  and  which  are  invariably  related  to  a 
preponderance  of  the  various  staphylococci  (aureus,  citreus, 
albus,  etc.). 

The  ideal  method  of  studying  the  relative  liability  of  the  two 
races  to  suppuration  would  be  to  compile  a  series  of  cases  rep- 
resenting primarily  aseptic  wounds  of  the  same  kind,  such  as 
those  produced  by  a  surgeon  in  an  amputation  far  from  the  seat 
of  injury,  or  in  operations  upon  primarily  sterile  tissues,  as 
in  the  removal  of  tumors,  ligation  of  arteries,  etc.  If  these 
cases  were  treated  by  precisely  the  same  methods,  by  the  same 
operator,  and  the  operations  were  performed  upon  the  same 
class  of  people,  then  a  parallel  made  between  the  black  and  the 
white  patients  would  truthfully  indicate  the  relative  pyogenic 
susceptibility  of  the  patients  of  each  race  by  a  simple  record  of 
the  cases  of  suppuration  in  each.  Unfortunately,  we  are  not  able 
to  present  any  such  statistics,  but  hope  that  it  will  not  be  very 
long  before  we  shall  be  able  to  do  so  in  sufficient  number  for 
useful  comparison.  In  the  absence  of  these  data  there  was  only 
one  method  of  obtaining  even  an  approximate  idea  of  the  pyo- 
genic susceptibility  of  the  race,  and  this  was  done  by  putting 
together  all  the  cases  of  acute  suppuration  that  are  reported  in 
the  hospital  records  during  the  decennium.    In  addition  to  this, 
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all  suppurative  diseases  which  are  now  recognized  as  due  mainly 
to  pyogenic  infections  of  the  staphylococcal  type  were  also 
incorporated. 

Thus  all  the  cases  that  are  classified  in  the  reports  under  the 
succeeding  designations  were  collected  and  grouped  under  the 
common  title  "  pyogenic  infection."  These  are  abscess,  car- 
buncle, furuncle,  furunculosis,  phlegmonous  abscess,  and  all 
types  of  abscess  without  regard  to  location.  The  specific  ab- 
scesses (tubercular,  etc.)  were  excluded.  The  following  table 
and  summary  show  the  result : 

Table  II.     Abscess.     Years,  1884-1894. 

1884.  Whites,  40  cases,  2  deaths;  colored,  17  cases,  3  deaths. 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

Total,  852:  Whites 


Actual  prevalence  . 
Actual  mortality  . 
Decennial  prevalence 

Decennial  mortality 


47        ' 

1     4 

47       ' 

1      2 

39       ' 

1      2 

56       « 

•      1 

63       ' 

'      I 

50      ' 

'      0 

68      ' 

1     3 

79       ' 

'     4 

92      ' 

1      2 
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18      " 
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18      < 

'     0 

ti 

a 

17      ' 

'     5 

tt 

11 

18      ' 

'     4 
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cc 

22      • 

'      2 
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35       ' 

'     5 

<« 

(i 

23      < 

'     3 

<« 

(( 

43       ' 

'     3 

<< 

(t 

60      < 

'     3 

a 

is; 

Colored,  2 

7i—3 

i  deaths. 

Whites,  per  cent. 

IColored,  per  cent 

• 

68.19 

31  81 

. 

3.61 

11.44 

• 

1.29 

1.41 

13  in  1000 

14 

in  1000 

0.046 

0.161 

46  in  100,000     161  in  100,000 


In  this,  as  in  all  subsequent  tables,  the^figures  corresponding 
to  the  decennial  prevalence  and  mortality  are  the  true  indices  to 
the  comparative  prevalence  and  mortality.  They  indicate  the 
real  ratio  of  morbidity  and  mortality  of  the  condition  or  the 
disease  under  consideration  to  the  white  and  colored  hospital 
population  respectively. 
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The  conclusions  that  we  must  draw  from  these  figures  is  that, 
contrary  to  the  generally-expressed  opinion,  the  pyogenic  quali- 
ties of  the  black  and  white  races  are  about  equal,  though  the 
mortality  is  three  times  greater  in  the  negro. 

This  also  confirms  my  first  impression  that,  in  identity  of 
circumstances,  the  wounds  of  the  negro  heal  by  primary  union 
just  as  readily  as  in  subjects  of  the  white  race;  and,  further- 
more, that  insomuch  as  traumatisms  are  concerned,  the  cellular 
resistance  is  equal  to  that  of  the  white.  Again,  I  would  repeat 
that  the  negro  is  benefited  just  as  much  as  the  white  man  by 
the  introduction  of  antiseptic  and  aseptic  methods  of  treatment. 
Though  I  have  not  been  able  to  make  a  detailed  study  of 
suppuration  according  to  topographical  distribution,  I  am  con- 
vinced that  our  records  would  confirm  the  statistics  presented 
by  Professor  Tiffany,  of  Baltimore,  in  his  valuable  contribution 
on  the  subject,  which  was  read  before  this  Association  in  May, 
1887.  According  to  Professor  Tiffany  the  following  would  be 
some  of  the  differences  in  the  relative  proportion  according 
to  topography :  Abscess  of  neck  and  axilla:  white,  44  per  cent. ; 
negroes,  56  per  cent.  Abscess  of  hands  and  fingers :  white,  75 
per  cent.;  negroes,  25  per  cent.  Alveolar  abscess:  white,  45 
per  cent. ;  negroes,  55  per  cent. 

"Alveolar  abscess  was  observed  very  rarely  in  the  dark  negro, 
but  very  frequently  in  the  light  mulatto."  This  is  in  accordance 
with  the  great  rarity  of  dental  caries  in  the  pure  negro,  and  its 
great  frequency  in  the  mulatto. 

The  greater  frequency  of  cervical  and  axillary  abscesses  is 
due  chiefly  to  the  greater  prevalence  of  lymphatic  tuberculosis 
in  the  colored  race,  though  we  have  been  as  careful  as  possible 
to  exclude  the  specific  infections  from  our  table.  Tiffany's  sta- 
tistics confirm  this.  He  states  that  examination  showed  that 
enlarged  lymphatic  glands  in  the  neck,  axilla,  and  groin  in  the 
white  equal  41  percent.;  in  negroes  59  per  cent.  I  also  be- 
lieve, with  this  observer,  that  excessive  pus-formation  occurs 
not  only  with  scrofulous  infection,  but  with  syphilitic  as  well. 
This,  I  believe,  is  simply  due  to  the  greater  neglect  and  lack 
of  hygiene  in  the  negro  which  permit  the  lesion  of  these  dis- 
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eases  to  become  more  readily  contaminated  and  aggravated  by 
pyogenic  germs. 

Smallpox  and  Vaccinia  In  connection  with  the  predisposi- 
tion to  pyogenic  infection  and  to  comparative  tissue  resistance 
of  the  white  and  colored  races  to  this  mode  of  infection,  the 
evidence  furnished  by  the  prevalence  and  mortality  caused  by 
that  most  striking  pyogenic  disease,  smallpox,  and  its  preventive, 
vaccination,  should  not  be  overlooked. 

It  is  the  general  impression  in  the  profession  that  the  colored 
race  suffers  much  more  from  smallpox  than  the  white  race.  The 
supposition  is  fairly  supported  by  statistical  proof.  Hoffmann, 
who  has  compiled  the  comparative  mortality  from  smallpox  from 
various  sources  subsequent  to  the  writing  of  this  paper,  shows 
that  in  Charleston,  S.  C,  for  the  period  1822-1848  there  was 
a  marked  preponderance  of  negro  mortality  from  smallpox, 
there  being  45  deaths  among  the  white  population  and  149 
among  the  colored.  The  experience  of  the  Federal  Army  dur- 
ing the  war  was  5.49  cases  and  1.95  deaths  in  1000  of  mean 
strength  among  the  white  troops,  and  36.62  cases  and  12.21 
deaths  among  the  same  number  of  colored.  It  does  not  appear 
that  out  of  the  same  number  of  smallpox  cases  a  large  number 
died  among  the  whites.  The  statistics  of  the  Freedmen's 
Bureau  during  the  war  show  that  while  the  disease  was  most 
prevalent  among  the  refugees  who  sought  Federal  protection 
during  the  war,  the  mortality  was  not  markedly  greater  among 
them  (15.49  per  cent,  for  the  whites,  and  17.55  f°r  tne  colored, 
according  to  Reyburn).  In  the  New  Orleans  epidemic  of  1875 
the  mortality  for  the  whites  was  31.53  and  for  the  colored  42.14. 
As  Hoffmann  concludes,  these  figures  "  do  not  show  that  there 
is  any  specific  race-tendency  toward  a  higher  mortality  or  even 
a  greater  prevalence  of  the  disease  among  the  negroes.  On  the 
contrary,  the  statistics  for  the  last  twenty  years  show  that,  if 
subjected  to  vaccination  and  revaccination,  the  prevalence  of 
this  disease  can  as  readily  be  prevented  among  the  colored  as 
among  the  white  population."  The  fallacy  which  underlies  any 
estimate  as  to  the  relative  predisposition  of  the  races  lies  in  the 
want  of  satisfactory  statistics  which  would  show  the  prevalence 
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or  mortality  of  smallpox  among  the  vaccinated  of  either  race. 
Were  the  statistics  available  I  have  no  doubt  that  the  results 
would  show  that  there  is  no  special  liability  to  contract  the  dis- 
ease among  the  negroes,  and  that  the  greater  prevalence  of  this 
disease  among  them  is  due  solely  to  the  neglect  of  vaccination. 
As  to  vaccination,  I  would  state  that  it  is  my  impression,  as  a 
sanitary  official  and  public  vaccinator  in  New  Orleans,  that  the 
vaccine  pustule  offers  no  special  peculiarities  in  the  negro.  In 
my  experience  I  did  not  observe  either  a  more  violent  pustular 
reaction  or  greater  facility  of  inoculation  in  the  negro  than  in  the 
white  children.  Nearly  the  same  average  number  of  refractory 
cases  existed  in  the  negroes  as  in  the  whites. 

The  Comparative  Liability  of  the  Races  to 
Streptococcal  Infection. 

Next  in  frequency  and  importance  to  the  simple  staphylo- 
coccal infections — a  term  which  we  have  used  somewhat  arti- 
ficially to  designate  the  more  circumscribed  suppurations — we 
must  place  the  dangerous  types  of  progressive  suppuration 
which  are  attributed  to  the  chain-cocci. 

These  streptococcal  infections  are  usually  associated  with 
conditions  of  lessened  tissue  resistance.  They  indicate,  as  a 
rule,  when  complicating  traumatism,  that  the  normal  defences 
of  the  organism  have  been  demolished,  and  that  not  only  is  the 
phygocytic  force  insufficient,  but  the  regenerative  activity  of  the 
fixed  tissue-cells  is  paralyzed  by  the  overwhelming  toxicity  of 
the  products  elaborated  by  the  microbial  invaders. 

This  condition  is  perhaps  best  studied  in  the  acute  phlegmonous 
and  fulminating  cellulitis,  so  closely  akin  to  malignant  oedema, 
that  complicates  the  neglected  wounds  of  very  debilitated  subjects. 
While  bacteriologists  do  not  agree  on  the  pyogenic  properties 
of  Fehleisen's  coccus,  they  all  teach  that  this  micro-organism 
is  the  essential  cause  of  erysipelas.  Many,  in  fact,  believe  that 
while  this  coccus  is  eminently  toxic,  it  is  only  capable  of  pro- 
ducing sepsis  without  suppuration.  That  when  suppurative 
processes,  such  as  phlegmonous  cellulitis,  accompany  erysipelas, 
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these  are  due  to  mixed  infections  with  other  varieties  of  cocci. 
Nevertheless,  it  is  true  clinically  that  erysipelas,  as  a  wound 
complication,  is  invariably  associated  with  arrested  repair,  with 
a  greater  tendency  to  tissue  destruction,  and  that  progressive 
suppuration  is  the  almost  invariable  result. 

We  will  therefore  accept  a  susceptibility  to  erysipelas  as  a 
criterion  of  the  relative  susceptibility  of  the  races  under  com- 
parison to  the  streptococcal  infections. 

By  collecting  all  the  cases  reported  as  erysipelas  that  have 
occurred  during  the  decennium,  we  have  prepared  the  following 
table  (III.),  which  exhibits  this  statistical  result : 


1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Table  III.     Erysipelas.      Years,  1884-1894. 
Whites, 36  cases,  7  deaths;  colored,  12  cases,  2  deaths. 


39 

39 
31 
26 

32 
17 
28 

47 

l9 


Total,  394:  Whites 


15 
3 
5 

11 
1 
6 

'5 

4 


314 — 32  deaths;  Colored,  80 — 20  deaths. 


Actual  prevalence . 
Actual  mortality  . 
Decennial  prevalence 

Decennial  mortalit)r 


Whites,  per  cent. 
.        79.70 
IO.I9 
.  O.695 

70  in  10,000 
0.071 
7  in  10,000 


Colored,  per  cent. 
20.30 
25.OO 
O.416 

42  in  10,000 

0.104 
10  in  10,000 


We  must,  therefore,  conclude  from  this  that  in  our  hospital 
experience  erysipelas  is  more  common  among  the  whites ; 
though,  as  usual,  the  mortality  among  the  negroes  is  greater. 
The  conclusions  drawn  from  our  statistics  are  also  in  harmony 
with  those  obtained  by  the  study  of  the  abscess  group,  and  con- 
firm my  impression  that  the  negro  is  not  more  subject,  and  is 
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possibly  less  liable  than  the  white,  to  both  the  acute  circum- 
scribed and  the  progressive  pyogenic  infections. 

Septic  Infection  Proper  or  Septicemia. 

Next  in  order  of  ascending  gravity  in  the  scale  of  the  surgical 
infections,  we  must  place  true  septicaemia.  In  this  condition, 
the  cocci  of  various  types  of  virulence  have  broken  through 
the  barriers  offered  by  the  living  tissues,  and  have  succeeded  in 
effecting  their  entrance  into  the  circulation.  In  this  type  of 
surgical  infection  we  are  not  dealing  with  simple  sapraemia  or 
toxic  poisoning,  but  with  an  actual  invasion  and  active  repro- 
duction of  the  germs  in  the  blood  itself. 

In  order  to  study  the  comparative  liability  of  the  races  to 
this  most  formidable  condition,  we  must  avail  ourselves  of  its 
best-defined  and  most  rapidly-recognized  type.  This  we  find 
in  puerperal  septicemia,  or  in  the  study  of  the  septic  complica- 
tions of  the  puerperal  state.  In  order  to  make  this  study  as 
complete  as  possible,  the  total  number  of  obstetrical  cases  ad- 
mitted into  the  hospital  for  the  decennium  of  1884  to  1894  was 
obtained  by  adding  together  all  cases  classified  under  abortion, 
pregnancy,  and  their  complications.  This  table,  therefore,  em- 
braces all  cases  classified  under  septicaemia,  puerperal  fever, 
puerperal  peritonitis,  and  pelvic  inflammation,  which  are  all 
included  in  our  records  under  the  general  title  of  "  diseases  and 
conditions  attending  utero-gestation." 

It  was  now  ascertained  that  during  this  decennium  a  grand 
total  of  1997,  or  nearly  2000,  pregnant  women  had  been  deliv- 
ered in  the  hospital.  Of  these,  1174  were  white  and  823  were 
colored  women.  Utilizing  this  as  a  basis  of  population  to  esti- 
mate the  relative  prevalence  of  puerperal  sepsis,  we  found  that 
38  or  3.24  per  cent,  of  the  white  and  5.22  per  cent,  of  the  colored 
women  had  suffered  from  some  form  of  septicaemia ;  or,  more 
graphically,  as  is  stated  in  the  accompanying  table,  32  in  1000 
white  and  52  in  1000  colored  women  suffered  from  this  com- 
plication : 
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Whites. 

Colored. 

Obstetric  cases. 

Total 

Died. 

Obstetric  cases. 

Total. 

Died. 

1884 

88 

3 

2 

43 

8 

4 

1885 

»43 

10 

4 

62 

11 

7 

1886 

in 

6 

5 

72 

8 

6 

1887 

Il3 

3 

3 

76 

2 

2 

1888 

92 

2 

1 

65 

2 

1 

1889 

124 

3 

0 

88 

4 

0 

1890 

109 

0 

0 

100 

1 

1 

1891 

108 

1 

0 

78 

4 

2 

1892 

135 

4 

0 

98 

2 

2 

1893 

IS2 

6 

1 

141 

1 

1 

Total, 

1 1 74 

38 

16 

823 

43 

26 

Total  w 

hite  and  colored 

cases,  81. 

Whites,  per  cent. 

Colored,  per  cent. 

Actu 

al  prevalence 

. 

46.91 

5309 

Actu 

il  mortality 

. 

. 

. 

42.11 

60.47 

Dece 

nnial  prevalence 

3-24 

5.22 

32 

in  1000 

52  ir 

1000 

Dece 

nnial  mortality 

• 

1.36 

3.16 

14 

in  1000 

32  ir 

1000 

The  conclusion  that  we  must  draw  from  this  is  that  puerperal 
septic  infection  is  much  more  frequent  in  the  negro,  and  is  also 
more  than  doubly  fatal  in  women  of  the  same  race.  This  re- 
sult is  in  accordance  with  that  of  other  Southern  observers  both 
in  and  out  of  hospital  practice.  To  one  familiar  with  the  con- 
ditions of  the  negro  services  in  the  hospital  in  the  years  that 
preceded  the  introduction  of  trained  nurses  in  the  female 
colored  wards,  and  who  knows  that  little  regard  was  paid  by 
the  old  attendants  to  the  principles  of  antisepsis  in  the  lying-in 
chamber,  it  will  not  be  astonishing  to  note  the  greater  preva- 
lence of  sepsis  in  cases  of  this  class.  Since  the  trained  nurses 
have  been  introduced  in  the  institution  the  conditions  have 
entirely  changed  as  regards  the  probabilities  of  hospital  con- 
tamination. It  must  be  remarked,  however,  that  the  dangers 
incurred  by  the  negro  women  in  the  hospital  in  the  past  were 
not  greater,  practically,  than  those  which  surrounded  the  white 
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women,  so  that  the  figures  presented,  even  in  the  early  years 
of  the  decade,  must  be  considered  as  fair  indices  of  the  relative 
susceptibility  of  infection.  We  must  look  to  conditions  entirely 
outside  of  the  hospital  atmosphere  for  an  explanation  of  this  ex- 
cessive rate  of  prevalence  and  still  much  greater  degree  of  fatality 
of  puerperal  infection  in  the  colored  race.  In  the  main,  I  believe 
that  these  different  results  can  be  accounted  for  by  the  vitiated 
environment  and  pre-existing  infections,  especially  those  of  a 
venereal  type,  which  prepare  the  way  for  the  more  formidable 
pyretic  complications  of  the  puerperium.  To  one  acquainted 
with  the  hygienic  condition  of  the  colored  women,  and  the 
character  and  standard  of  morality  of  those  who  apply  to  the 
hospital  for  relief,  and,  more  particularly,  with  the  numerous 
cases  that  come  in  to  be  treated  for  the  septic  complications  of 
abortion,  it  will  not  be  surprising  that  sepsis  is  more  frequent 
and  more  fatal  in  individuals  of  this  race. 

Profoundly  impressed  as  I  have  been  by  this  greater  fre- 
quency and  fatality  of  puerperal  sepsis  among  the  negro  women, 
I  am  not  convinced  that  it  indicates  any  inherent  ethnic  pre- 
disposition, but  still  believe  it  is  due  to  the  conditions  of  their 
environment.  It  should  be  remembered  that  in  addition  to  her 
greater  immorality,  which  predisposes  to  infection,  the  negress 
is  liable  to  all  the  causes  of  dystocia  that  complicate  childbirth 
in  the  white  woman.  Finally,  these  facts  certainly  prove  how 
mistaken  are  those  who  believe  that  the  contemporary  Amer- 
ican negress  is  like  her  African  sister,  who,  living  in  a  savage 
state,  is  free  from  the  complications  of  the  modern  civilized 
woman.  As  Dr.  E.  R.  Corson,  of  Savannah,  has  said:  "She  is 
not  only  liable  to  them,  but  from  neglect  and  improper  treat- 
ment suffers  more  from  them  than  the  white." 

Tuberculosis. 

Since  Koch's  historic  discovery  of  the  tubercle  bacillus  in 
1882,  which  established  the  unity  of  the  scrofulous  and  tuber- 
cular lesions  and  gave  us  a  positive  criterion  for  their  identifi- 
cation, the  domain  of  surgical  tuberculosis  has  enormously 
increased,  and  now  stands  prominently  in  the  foreground  as  one 
of  the  most  potent  factors  of  morbidity  and  mortality  in  surgical 
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practice.  A  better  conception  of  the  nature  of  the  numerous 
lesions  previously  unrecog  nized  as  tubercular  has  enlarged  the 
comparative  study  of  racial  susceptibility  to  this  infection,  and 
we  are  in  a  better  position  to-day  than  formerly  to  determine 
more  closely  the  relative  prevalence  of  this  infection  in  the  white 
and  colored  races. 

Tuberculosis  has  been  called  the  great  "  white  "  plague  ;  but 
if  we  look  at  this  matter  statistically  and  through  the  eyes  of 
all  experienced  observers,  we  could  with  greater  propriety  call 
it  the  "  black  plague,"  as  it  is  unquestionably  the  dominant 
cause  of  the  increasing  death-rate  of  the  negro  population  in 
this  country. 

The  different  rate  of  prevalence  and  of  mortality  due,  strictly 
speaking,  to  the  tubercular  infections  in  the  white  and  colored 
race,  has  not  been  fully  determined,  and  with  a  view  of  estimat- 
ing the  relative  susceptibility  of  the  races  in  this  respect,  at 
least  in  a  limited  field  of  observation,  a  special  investigation 
was  made  with  the  help  of  our  hospital  records.  Starting  with 
the  assumption  that  the  relative  susceptibility  to  pulmonary 
tuberculosis  would  be  a  fair  index  to  a  general  predisposition 
to  this  infection,  we  began  by  collecting  all  the  cases  of  incipi- 
ent phthisis,  phthisis  florida,  caseous  phthisis,  phthisis  pul- 
monalis,  chronic  pneumonia,  caseous  pneumonia,  and  incipient, 
acute,  general,  and  miliary  tuberculosis  which  existed  in  the 
ten  annual  reports  of  the  decennium  from  1884  to  1894.  The 
summary  of  this  compilation  is  presented  in 


Table  V.     Pulmonary  tuberculosis.      Years,  1884-1894. 
1884.  Whites,  244  cases,  99  deaths;  colored,  132  cases,  85  deaths. 


1885. 

it 

283 

ft 

IO3     " 

"    121 

"   77  ' 

1886. 

tl 

223 

tc 

94 

139 

"   86  « 

1887. 

li 

193 

it 

76    - 

145 

"   78  ' 

1888. 

11 

219 

it 

94 

148 

"   89  ' 

1889. 

it 

184 

11 

80 

141 

"   92  • 

1890, 

ft 

211 

it 

82 

"    160 

"   92  ' 

1891. 

it 

J93 

it 

70 

185 

"  104  ' 

1892. 

it 

217 

it 

104   " 

234 

"  126  * 

1893. 

it 

192 

it 

S4   " 

198 

"    107  " 

Total,  3762:  Whites,  2159 — 886 deaths;  Colored,  1603 — 936  deaths. 
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Whites,  per  cent. 

Colored,  per  cent. 

Actual  prevalence . 

•     57-39 

42.6l 

Actual  mortality    . 

.     41.04 

58.39 

Decennial  prevalence     . 

.       4.78 

8-33 

48  in  1000 

83  in  1000 

Decennial  mortality 

1.96 

4.87 

20  in  1000 

49  in  1000 

From  an  analysis  of  this  table  we  see  that  all  the  cases  of 
pulmonary  tuberculosis  grouped  together  aggregated  3762  con- 
sumptives, of  whom  2159  were  white  and  1603  were  colored. 
In  proportion  to  the  total  hospital  population  for  the  decennium 
(see  Table  I.),  the  percentage  of  prevalence  for  the  whites  was 
4.78  per  cent,  and  for  the  colored  8.33  per  cent.,  or  nearly  twice 
as  great.  As  to  the  mortality,  886  cases  or  1.96  per  cent,  of  the 
white  hospital  patients  died  of  tuberculosis,  while  936,  or  4.86 
per  cent.,  of  the  colored  patients  perished  from  the  same  cause. 

It  is  plain,  therefore,  that  according  to  our  Charity  Hospital 
statistics  pulmonary  tuberculosis  is  nearly  twice  as  prevalent, 
and  over  three  times  as  fatal,  in  the  negro. 

Taking  up  now  the  strictly  surgical  tuberculosis,  outside  of  the 
bones,  joints,  and  bursae,  which  we  shall  consider  separately,  we 
incorporated  in  one  table  all  the  cases  designated  as  tubercular 
peritonitis,  tubercular  meningitis,  tubercular  laryngitis,  tuber- 
cular adenitis,  scrofulous  and  strumous  glands,  tubercular  and 
cold  abscess,  lupus  and  cutaneous  tuberculosis,  tubercular  ulcers, 
and  Pott's  disease.     The  results  are  presented  in 

Table  VI.     Surgical  and  other  non-pulmonary  tuberculoses. 
Years,  1884-1894. 
Whites,  15  cases,  6  deaths;  colored,  20  cases,  7  deaths. 


r 

1885 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

Total,  206:  Whites,  109 — 22  deaths;  Colored,  97 — 22  deaths. 
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0         " 

5       ' 

'      1 

17 

(( 

2         " 

5       ' 

'      1 

10 

It 

1         " 

9      < 

'     0 

18 

a 

4 

"        22      ' 

■     3 

THE    SURGICAL    PECULIARITIES    OF    THE    NEGRO.       525 


Actual  prevalence  . 
Actual  mortality  . 
Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent.  Colored,  per  cent. 

•       52-9I  47.09 

20.18  22.68 

0.241  o  504 

24  in  10,000  50  in  10,000 

0.049  0.114 

49  in  100,000  114  in  100,000 


The  synopsis  of  this  table  clearly  shows  that  the  diseases  in- 
cluded under  this  category  were  more  than  twice  as  prevalent, 
and  more  than  twice  as  fatal,  in  the  colored  population. 

In  attempting  the  comparative  study  of  the  important  tuber- 
cular diseases  of  the  bones,  joints,  and  bursae,  we  were  immedi- 
ately confronted  by  a  serious  difficulty  presented  by  the  clas- 
sification of  the  cases,  which  in  a  great  majority  are  simply 
designated  by  broad  generic  terms,  such  as  caries,  necrosis, 
periostitis,  synovitis,  arthritis,  bursitis,  etc.,  without  reference  to 
the  cause,  so  that  the  nature  of  the  specific  infection,  whether 
tubercular,  syphilitic,  gonorrhceal,  traumatic,  or  simple  pus  in- 
fections, cannot  be  even  approximately  ascertained.  Neverthe- 
less, the  relative  prevalence  of  this  class  of  affections  without 
differentiation  of  cause  is  presented  in  the  following  table : 

Table  VII.     Diseases  of  the  bones,  joints,  and  burses. 
Years,  1884-1894. 

Whites. 

Died. 
I 
I 
2 
2 
2 

3 
I 

2 

O 

I 

T5 


Year. 

Total. 

1884 

60 

1885 

67 

1886 

67 

1887 

60 

1 888 

71 

1889 

84 

1890. 

89 

1891. 

IO3 

1892 

III 

1893. 

IO4 

Total,    . 

. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

9 

51 

18 

49 

15 

52 

15 

45 

15 

56 

21 

63 

14 

75 

23 

80 

23 

88 

22 

82 

. 

641 

>6 

MATAS, 

Colored. 

Year 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884 

26 

4 

22 

4 

1885 

19 

3 

16 

5 

1886 

25 

1 

24 

2 

1887 

27 

2 

25 

1 

1888 

27 

7 

20 

0 

1889 

42 

1 1 

31 

3 

189O 

42 

6 

36 

3 

189I 

51 

6 

45 

2 

1892 

54 

6 

48 

2 

1893 

56 

10 

46 

3 

Total,    . 

. 

. 

•     3*3 

25 

Total 

White  and  Colored  cases, 

954 

Whites,  per  cent. 

Colored,  per  cent 

Actual 

prevalence . 

67.19 

32.81 

Actual 
Decen 

mortality    . 
lial  prevalence 

2-34 
1  42 

7  99 
1.63 

14  in  IOOO 

16 

in  1000 

Decern 

lial  mortality 

°-°33 

0.130 

3  in 

10,000 

13  in 

10,000 

According  to  this  table  the  negroes  are  a  little  more  liable  to 
bone,  joint,  and  bursal  lesions  than  the  whites  (14  to  1000 
whites;  16  to  1000  colored);  and  the  deaths  from  the  same 
lesions  occur  much  more  often  than  in  the  whites  (3  to  10,000 
whites;  13  to  10,000  colored).  All  of  which  is  in  harmony 
with  the  preceding  data;  though  I  must  confess  that  my  per- 
sonal impression  led  me  to  believe  that  the  rate  of  prevalence 
among  the  negroes  would  be  much  greater  than  that  exhibited 
in  the  table.  It  is  unfortunate  that  our  records  will  not  permit 
us  to  make  an  analysis  of  the  various  infections  and  of  the 
special  topographical  distribution  of  the  lesions  in  the  bone, 
joint,  and  bursal  cases,  but  there  can  be  no  possibility  of  doubt 
that  the  vast  majority  of  the  cases  (in  both  races)  that  came  to  us 
for  treatment  for  lesions  of  these  parts  were  of  tubercular  origin. 

It  is  generally  admitted  that  in  the  white  race  the  great  tuber- 
cular infections  may  be  stated  to  be  in  order  of  frequency  :    I. 
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The  pulmonary.  2.  The  lymphatic-glandular.  3.  The  osseous. 
4.  The  articular  lesions,  etc.  Without  being  able  to  present 
sufficient  evidence  as  to  the  topographical  distribution  of  the 
last  three  groups,  I  am  satisfied  by  long  observation  that  the 
colored  race  does  not  differ  from  the  white  in  this  respect. 

As  to  the  tuberculoses  of  the  bones  and  joints,  I  am  con- 
vinced that  they  constitute  the  majority  of  all  the  bone  and  joint 
cases,  and  that  the  comparative  prevalence  and  mortality  indi- 
cated in  the  table  (VII.)  is  a  reliable  guide  to  the  relative 
frequency  and  mortality  caused  by  tuberculosis  in  this  class  of 
affections  as  exhibited  separately  in  the  two  races. 

The  evidence  that  we  have  thus  gathered  from  the  records  of 
the  Charity  Hospital  of  New  Orleans  undoubtedly  confirms  the 
impression  and  observations  of  all  experienced  writers  on  this 
subject.  They  affirm  unmistakably  the  opinion  that  has  been 
steadily  gaining  ground  that  the  germ  of  this  terrible  plague  has 
in  the  negro  a  most  favorable  soil  for  its  development,  and  that 
its  unchecked  progress  among  them  threatens  their  vitality  as 
a  race  more  than  it  does  the  individuals  of  the  white  population 
that  live  in  similar  conditions  of  environment.  This  may  not 
be  so  apparent  in  rural  districts,  but  it  is  unmistakable  in  metro- 
politan centres,  where  the  struggle  for  existence  is  fiercest  and 
where  overcrowding  under  most  insanitary  conditions  tends  to 
overwhelm  an  inferior  and  unprepared  race  in  its  competitive 
struggle  with  the  superior  and  dominant  race.  The  question 
which  naturally  presents  itself,  Is  the  susceptibility  of  the  negro 
to  tuberculosis  an  original  racial  peculiarity  or  one  that  has  been 
acquired  by  unfavorable  conditions  of  environment  ?  is  difficult 
to  answer  conclusively. 

It  appears  that  tuberculosis  is  unknown  among  the  savage 
tribes  of  black  men  that  inhabit  the  imperfectly  explored  re- 
gions of  equatorial  Africa.  It  was  not  known  on  the  coast  of 
Guinea  in  the  early  days  of  slave  trade.  The  colonization  of 
the  West  African  coast  by  white  men  led  to  the  importation  of 
the  germ  of  tuberculosis,  and  the  black  race,  which  hitherto  had 
never  been  exposed  to  its  influences,  soon  began  to  exhibit  its 
liability  to  the  malign  influence  of  the  new  contagion.     In  this 
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respect  the  negro  race  has  shared  the  fate  of  other  savage  or 
primitive  races  which  enjoyed  an  apparent  immunity  as  long  as 
they  were  not  exposed  to  the  specific  agent  of  the  disease  which 
was  brought  to  them  by  white  explorers  or  colonists.  It  would 
appear  from  this  that  savage  races,  including  the  African  negro, 
are  not  unlike  wild  animals,  which,  under  conditions  of  domes- 
tication or  under  the  artificial  restraints  of  civilization,  soon 
develop  a  morbid  predisposition  toward  tuberculosis,  which 
does  not  exist,  or  at  least  remains  latent  as  long  as  they  enjoy 
the  pure  air  of  the  forest  and  the  unrestrained  freedom  of  the 
savage  state.  The  negro,  therefore,  is  not  an  exception  to  the 
general  rule.  But,  in  addition  to  the  susceptibility  which  he 
displays  in  common  with  other  primitive  or  savage  races,  he 
appears  to  be  even  a  more  favorable  culture  medium  for  the 
bacillus  of  tuberculosis  than  other  races  when  placed  under 
similar  conditions  of  environment.  This  is  true  even  where  the 
telluric  and  climatic  conditions  are  the  most  congenial  to  the 
race.  Thus  it  is  reported  that  in  the  British  possessions  of 
Sierra  Leone  (west  coast  of  Africa),  the  mortality  of  the  Eng- 
lish garrison  from  pulmonary  diseases  (of  which  consumption 
is  the  most  important  factor)  is  4.9  per  1000,  while  that  of  the 
negro  population  is  6.3  per  1000  (Bordier).  In  Senegal,  the 
French  government  reports  indicate  that  tuberculosis  is  ex- 
ceedingly frequent  and  fatal  among  the  negroes.  According 
to  Bordier's  compilation  of  English  statistics,  furnished  by  the 
government  reports  and  other  sources  {La  Geographie  Medicale, 
Paris,  1884,  p.  473),  the  mortality  and  morbidity  of  the  negro 
from  consumption  rapidly  increase  when  removed  from  his 
native  climate  to  other  countries  even  when  situated  in  the  same 
isothermal  lines. 

Thus,  the  English  and  negro  mortality  from  phthisis  on  a 
basis  of  1000  deaths  is  proportionally  stated  as  follows : 

English.  Negroes. 

Jamaica.         . 7.5  10.3 

Dominica 8.3  16.8 

Guiana 6.4  17.9 

Ceylon 4.9  10.5 

Gibraltar 5.3  43.0 
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Here  we  find  different  varieties  of  negroes  manifesting  every- 
where the  same  greater  mortality  from  this  infection.  The 
enormous  increase  in  the  death-rate  in  the  cooler  climate  of 
Gibraltar  is  remarkable. 

Wherever  the  negro  is  compared  with  other  races  the  greater 
mortality  from  tuberculosis  in  this  race  becomes  apparent. 
Quoting  from  Bordier  again  (/.  c),  we  find  that  in  Ceylon  the 
relative  mortality  from  phthisis  for  every  iooo  of  population  is 
exhibited  as  follows : 

Natives 1.6 

Malays 3.6 

British  whites  . 4.1 

Negroes 10.5 

In  Peru,  where  phthisis  is  a  very  prevalent  disease,  it  is  not 
equally  fatal  among  the  various  elements  of  the  population. 
Here  the  Indians  are  the  least  affected.  The  Europeans  are 
more  severely  affected,  though  to  a  less  extent  than  the  de- 
scendants of  the  old  Spanish  conquerors,  who,  living  in  luxury 
and  indolence,  have  apparently  degenerated  and  are  less  resist- 
ing than  the  late  European  emigrant.  But  the  negroes  here,  as 
elsewhere,  pay  the  heaviest  tribute.  Thus  in  ioo  deaths  caused 
by  pulmonary  phthisis,  we  find  the  death-rate  distributed  as 
follows : 

Indians 1.7 

.    Indians  and  white  mestizos  (mixed  breeds)      .         .  13.5 

Whites 34.3 

Negroes 48.5 

Tuberculosis  appears  also  to  be  very  frequent  and  fatal  among 
Australian  negroes  (Bordier). 

In  the  United  States  the  same  result  is  found.  Here  again, 
as  elsewhere,  tuberculosis  is  the  dominant  factor  in  the  mor- 
tality-rate, claiming  at  least  one-sixth  of  the  deaths  from  all 
causes.  According  to  the  census,  the  total  number  of  deaths 
during  the  census  year  (1890)  was  91,270,  being  the  greatest 
number  reported  as  due  to  any  single  cause  of  death  (vol.  xii. 
p.  lviii.). 

Am  Surg  34 
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According  to  this  document  the  great  majority  of  deaths 
from  consumption  occurs  between  the  ages  of  15  and  65;  the 
greatest  proportion  in  any  decennium  occurred  between  the 
ages  of  20  and  30.  "  The  same  group  of  ages  in  these  regions, 
where  distinction  of  color  and  percentage  are  made,  the  propor- 
tions are:  for  whites,  in  each  1,000,000  deaths,  males,  242,842 — 
females,  302,046;  for  colored,  males,  248,179 — females,  326,636; 
for  those  of  Irish  parentage,  males,  309,507 — females,  375,636 ; 
and  for  those  of  German  parentage,  males,  249,498 — females, 
254,958.  From  these  figures  it  would  seem  that  the  proportion 
of  deaths  from  this  cause  in  the  colored  race  is  but  slightly 
greater  than  in  the  whites,  and  that  it  is  greatest  of  all  in  the 
Irish.  At  ages  under  15  a  great  excess  of  deaths  from  this 
cause  is  reported  in  the  colored  race."     (Vol.  xii.  p.  lix.) 

With  Dr.  Eugene  Rollin  Corson,  whose  valuable  contribution 
on  the  vital  equation  of  the  colored  race  I  have  already  referred 
to,  I  believe  that  these  figures  do  not  give  even  an  approximate 
idea  of  the  real  truth  in  this  matter :  "  The  census  admits  the 
imperfect  returns  from  the  colored  population,  and  the  only 
returns  from  registration  cities  which  give  comparative  mor- 
tality for  the  two  races  are  Louisville,  Washington,  Richmond, 
Baltimore,  New  Orleans,  and  Charleston,  which  yield  returns 
inadequate  to  attempt  anything  like  an  accurate,  comprehensive 
report." 

The  difference  in  the  susceptibility  in  the  races  is  also  shown 
in  the  comparative  statistics  furnished  by  the  white  and  negro 
troops  that  served  in  the  Federal  Army  during  the  late  Civil  War, 
from  1861  to  1865.  As  stated  by  the  authors  of  the  Medical 
and  Surgical  History  of  the  War,  pulmonary  tuberculosis  caused 
0.39  per  cent,  of  the  deaths  among  the  white  troops  and  0.91 
per  cent,  among  the  colored  during  the  four  years. 

Evidence  to  the  same  effect  is  presented  by  Surgeon  S.  T. 
Armstrong,  of  the  U.  S.  Marine  Hospital,  who  collected  and 
compared  the  statistics  of  the  Marine  Hospital  at  Memphis, 
for  the  quinquennium  1881-86.  His  figures  are  based  upon  a 
study  of  403  white  and  526  negro  patients  treated  in  the  hos- 
pital.    Of  these  9.1  per  cent,  of  the  white  suffered  from  respi- 
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ratory  diseases  (including  tubercle)  and  14  per  cent,  among  the 
negroes ;  with  a  mortality  of  22.4  per  cent,  among  the  former 
and  24.3  per  cent,  among  the  latter.  In  the  out-clinic,  the  same 
diseases  called  for  treatment  in  10.6  per  cent,  among  the  white 
and  8.7  per  cent,  among  the  negroes.  This  difference  is  well 
explained  by  Dr.  Armstrong  on  the  ground  of  the  aversion  that 
the  negro  entertained  for  a  hospital.  If  he  feels  indisposed, 
instead  of  seeking  office  treatment,  he  either  disregards  his 
malaise  or  uses  the  domestic  remedy  suggested  by  some  old 
negress.  If  his  illness  prove  more  serious,  he  will  often  remain 
in  a  weather-bounded  hut  exposed  to  wind  and  rain  which 
enter  through  numerous  cracks  and  crannies,  postponing  from 
day  to  day  his  application  for  admission  to  the  hospital.  This 
peculiarity  of  the  negro  is  confirmed  by  all  observers.  A 
notable  exception  to  the  generally  accepted  opinion  that  the 
negro  is  more  susceptible  to  tuberculosis,  and  which  deserves 
special  mention  on  account  of  the  unusual  opportunities  for 
observation  and  the  reliability  of  the  observer,  is  the  opinion  of 
Dr.  Robert  Reyburn,  of  Washington,  D.  C.  He  briefly  dis- 
cusses this  question  in  a  paper  entitled  "  The  Type  of  Diseases 
Among  the  Freed  People  (Mixed  Negro  Races)  of  the  United 
States,  Based  upon  the  Analysis  of  the  Consolidated  Reports 
of  over  430,466  of  Sick  and  Wounded  Free  People  (Mixed 
African  Races)  and  22,053  of  the  White  Refugees  Under  Treat- 
ment from  1865  to  June  30,  1872,  by  Medical  Officers  of  the 
Bureau  of  Refugees,  Freedmen,  and  Abandoned  Lands  "  {Medi- 
cal News,  December  2,  1893).  According  to  these  returns  the 
total  number  of  cases  of  scrofula  and  pulmonary  tuberculosis 
together  was  only  11,986,  or  a  little  less  than  6  per  cent,  of  the 
total  number  of  (colored)  cases  under  treatment.  He  remarks: 
"  So  far  from  these  two  diseases  being  almost  universally  prev- 
alent among  the  colored  people  of  the  Southern  States,  these 
people  seem  to  be  no  more  subject  to  them  than  the  whites 
who  live  under  like  conditions  in  our  large  cities.  These  dis- 
eases do  not  seem  to  be  any  more  destructive  to  the  colored 
race  than  to  the  white." 

While  I  do  not  question  the  absolute  accuracy  of  the  figures 
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presented  in  this  valuable  report,  it  is  plain  that  the  conclusions 
which  they  furnish  are  contradicted  by  the  almost  unanimous 
consensus  of  medical  statistics  and  opinions  in  the  South.  The 
government  reports  of  the  mortality  from  phthisis  of  the  negro 
troops  which  served  during  the  Civil  War  tell  an  entirely  differ- 
ent story,  as  is  shown  in  a  preceding  paragraph.  I  am  satisfied 
that  further  experience  will  confirm  the  mass  of  evidence  that 
has  been  thus  far  accumulated  on  the  question. 

That  the  conditions  of  social  and  hygienic  environment  exer- 
cise an  enormous  influence  in  determining  a  predisposition  to 
tuberculosis  is  undeniable  in  both  races.  But  it  becomes  more 
apparent  in  the  colored  race  when  we  contrast  the  statistics  of 
mortality  of  the  slave  population  before  emancipation  and  with 
those  of  the  free  colored  population  of  the  present  day.  To 
the  question  propounded  to  Dr.  Cartwright,  in  1859:  "Is  not 
phthisis  very  common  among  the  slaves  of  the  Southern  States 
and  unknown  among  the  native  Africans  at  home?"  he  replied: 
"  That  phthisis,  so  far  from  being  common  among  the  slaves  of 
the  slave  States,  is  very  seldom  met  withy  He  asserts  that  the 
cachexia  Africana,  "  dirt  eating,"  of  the  English,  and  "  mal 
d'estomac,"  of  the  French,  commonly  called  negro  consump- 
tion, is  a  very  different  malady  from  phthisis  pulmonalis.  The 
first  is  a  form  of  parasitic  anaemia,  which  is  now  rarely  met  with 
in  the  United  States.  The  testimony  of  Cartwright,  who  must 
be  regarded  as  an  authority  in  this  matter  (see  reference  to  both 
of  his  papers  in  the  Bibliography) — even  if  he  is  an  extremist 
in  many  points — is  confirmed  by  all  his  contemporaries.  Fur- 
thermore, the  striking  statistics  presented  from  the  mortuary 
records  of  Savannah  from  1854  to  1846,  by  Dr.  E.  R.  Corson, 
(the  vital  equation  of  the  negro,  table,  p.  161,  /.  c),  prove 
conclusively  that  prior  to  the  freedom  of  the  African  race  in 
the  United  States  their  death-rate  was  smaller  than  that  of  the 
white  race,  and  emphatically  confirms  the  opinion,  expressed 
by  all  the  older  observers,  that  this  great  and  increasing  cause 
of  negro  mortality — tuberculosis — was  very  much  less  active 
than  in  the  present  colored  population.     This  would  appear  to 
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indicate,  also,  that  since  the  race  has  been  thrown  upon  its  own 
resources  (since  i860)  the  colored  population  has  undergone 
marked  physical  deterioration,  if  its  greater  liability  to  tubercu- 
losis can  be  regarded  as  an  index  to  its  vital  resistance. 

While  it  is  impossible  to  present  statistical  evidence  to  in- 
dicate the  status  of  the  mulatto  in  reference  to  his  liability 
to  tuberculosis,  it  is  unanimously  agreed  by  all  observers  of 
experience  that  the  susceptibility  of  the  mixed  breed  is  greater 
than  that  of  either  the  pure  white  or  the  negro.  And,  further- 
more, that  it  is  probably  due  to  the  constantly  increasing  fusion 
of  the  races  in  this  country  that  this  increasing  ratio  of  mor- 
bidity and  mortality  in  the  contemporary  colored  population 
is  so  manifest. 

From  the  preceding  considerations  we  would  now  conclude : 

1st.  That  the  negro  population  of  the  present  day  in  the 
United  States  is  more  liable,  and  fatally  liable,  to  tuberculosis 
in  all  its  forms,  than  the  white  population. 

2d.  That  the  precise  reason  for  this  greater  susceptibility 
has  not  been  positively  ascertained,  but  that  it  is  probably  due 
to  several  factors:  (a)  greater  inherent  racial  susceptibility;  (&) 
acquired  predisposition,  caused  by  (c)  all  the  fostering  elements 
of  a  bad  physical  and  social  environment ;  and  (d)  miscegena- 
tion with  the  white  race  under  the  worst  physical  and  moral 
conditions. 

3d.  That  the  inherent  ethnic  predisposition  is  not  to  be  con- 
sidered of  as  much  importance  as  the  acquired  predisposition, 
since  the  history  of  the  colored  people  in  the  United  States 
proves  that  this  excessive  liability  to  tuberculosis  is  only  a  com- 
paratively late  manifestation ,  which  began  practically  with  the 
declaration  of  the  Civil  War,  and  that  prior  to  this  (i860)  the 
slave  population  enjoyed  a  relative  immunity  from  tuberculosis.1 

Syphilis.  Another  universal  infection  which  is  generally  be- 
lieved to  be  more  prevalent  though  less  fatal  among  the  colored 

'  The  writer  is  gratified  to  note  that  since  this  paper  was  written  the  truth  of  the 
preceding  conclusions  has  been  incontrovertibly  supported  to  the  point  of  complete 
statistical  demonstration  by  Mr.  Hoffmann  in  his  masterly  essay  on  the  American 
negro,  previously  quoted.  The  reader  is  referred  to  pp.  69  to  85  for  evidence  on  this 
most  important  cause  of  negro  mortality  and  degeneracy. 
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race  is  syphilis.  At  one  time  it  was  stoutly  maintained,  and  is 
still  this  day,  by  many  able  observers  (for  instance,  Bordier),  that 
the  poison  of  syphilis  had  been  essentially  modified  by  the  pecu- 
liarities of  the  negro  constitution  ;  that,  in  fact,  a  new  type  of 
syphilis  had  been  created  by  the  implantation  of  this  infection 
in  the  African  constitution.  The  highly  differentiated  disease 
of  the  negro,  known  as  "  frambcesia,"  "  yaws,"  "  pian,  or  bubas," 
was  supposed  to  be  nothing  more  than  syphilis  modified  by  the 
negro  constitution.  A  study  of  the  history  of  yaws  and  of 
syphilis,  as  these  diseases  have  been  known  on  the  American 
Continent  clearly  proves  that  this  impression  is  erroneous,  and 
that  the  two  diseases  are  entirely  distinct  and  separate  morbid 
entities.  Yaws  was  first  brought  to  this  country  by  the  slaves 
from  Africa ;  it  prevailed  extensively  among  the  negro  popula- 
tion as  long  as  the  slave  trade  existed  and  fresh  reinforcements 
came  from  the  mother  country.  With  the  cessation  of  the  slave 
trade  the  prevalence  of  yaws  rapidly  declined,  so  that  at  present 
a  case  of  this  disease  is  one  of  the  rarest  of  curiosities,  even  in 
the  most  densely  settled  negro  districts.  In  addition  to  this, 
the  researches  of  Nicholls,  Numa  Rat,  in  the  English  An- 
tilles, conclusively  demonstrate  the  specificity  of  this  disease  by 
the  discovery  of  a  definite  micro-organism  as  well  as  by  estab- 
lishing its  clearly  specific  and  well-differentiated  lesions  and 
clinical  history.  On  the  other  hand,  syphilis  has  been  rapidly 
spreading  throughout  the  colored  population  of  the  United 
States,  as  is  demonstrated  by  the  frequency  of  its  lesions,  which 
are  plainly  identical  with  those  of  the  white  race.  That  syphilis 
manifests  itself  in  the  negro  as  it  does  in  the  white  man  cannot 
be  denied,  and  the  only  question  presented  by  comparative 
pathology  is  that  of  the  comparative  susceptibility  and  viru- 
lence of  the  lesions  in  the  two  races.  As  previously  stated, 
it  is  generally  believed,  and  such  was  my  former  impression, 
that  while  syphilis  is  more  prevalent  or  widely  diffused  in 
the  colored  population,  it  is  less  fatal  in  this  race,  at  least,  in 
the  individuals  of  the  pure  negro  type.  The  mulatto,  on  the 
other  hand,  is  not  only  more  susceptible,  but  more  liable  to  the 
virulent  manifestations'  of  this  disease. 
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The  statistics  of  the  Charity  Hospital  of  New  Orleans  unfor- 
tunately do  not  separate  the  pure  black  from  the  mulatto ;  the 
pure  negro  type  dominates,  however,  in  our  hospital,  so  that 
our  reports  furnish  in  this  respect  a  fairly  reliable  index  of  the 
prevalence  and  fatality  of  this  disease  in  the  race. 

Table  VIII.     Syphilis.     Years,  1884-1894. 

1884.  Whites,  160  cases,  11  deaths;  colored,  78  cases,  6  deaths. 

1885.  " 
1886. 


1887. 
1888. 


122 
128 
108 
132 
147 

114 
129 
x39 


1890. 
1891. 
1892. 
1893. 
Total,  2257:  Whites,  1284 — 49  deaths;  Colored,  973 — 64  deaths. 


90 

75 
43 
67 

91 

42 

79 
162 
246 


4 
3 
7 
4 

10 

3 

7 

7 

I3 


Actual  prevalence  . 
Actual  mortality  . 
Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent. 
•       56-89 
.  3.81 

2.84 

28  in  1000 
0.108 
11  in  10,000 


Colored,  per  cent. 

43- lI 

658 

5.06 

51  in  1000 

°-333 
33  in  10,000 


We  glean  from  the  summary  of  this  table  that  the  ratio  of 
prevalence  is  2.84  per  cent,  among  the  whites,  or  28  in  1000; 
and  5.06  per  cent.,  or  51  in  1000  colored,  or  nearly  twice  as 
frequent  among  the  negroes. 

As  to  the  mortality,  we  find  that  the  deaths  caused  by  syphilis 
are  exactly  three  times  greater  in  the  colored  than  in  the  white 
hospital  population. 

Thus  our  hospital  statistics,  for  the  last  ten  years,  apparently 
confirm  the  generally  accepted  opinion  that  syphilis  is  more 
widely  diffused  among  the  colored  population,  but,  contrary  to 
the  opinion  of  many,  is  decidedly  more  fatal  among  them.  This 
greater  prevalence  and  fatality  I  attribute  solely  to  greater  in- 


536  MATAS, 

difference  to  disease  in  general,  to  greater  ignorance,  to  misce- 
genation, to  greater  poverty,  and  greater  neglect. 

I  have  not  attempted  to  determine  by  our  hospital  records 
the  relative  frequency  of  the  most  characteristic  syphilitic  lesions 
in  the  races,  but  have  no  hesitation  in  accepting  as  a  practical 
approximation  the  statistical  results  obtained  by  Surgeon  Henry 
R.  Carter  in  his  paper  "On  the  Manifestations  of  Syphilis  Among 
Negroes"  {Annual  Report  of  the  Supervising  Surgeon  of  the  U.  S. 
Marine  Hospital  for  1883),  which  is  based  on  the  comparative 
study  of  231  individuals  of  each  race. 

The  patients  were  of  the  same  class,  so  that  they  were  in 
nearly  the  same  surroundings.  Dr.  Carter  states  that  the  lesions 
are  the  same  in  both  races.  The  same  tissues  are  affected,  and 
may  be  similarly  affected,  but  the  frequency  with  which  certain 
tissues  are  attacked  and  the  frequency  with  which  a  certain 
lesion  appears  differ  markedly  for  the  two  races. 

No  record  was  made  of  the  initial  lesions  of  syphilis,  no  dif- 
ference being  observed  in  that  respect  between  the  two  races, 
except  that,  having  a  long  prepuce  and  paying  less  attention  to 
cleanliness,  the  preputial  chancre  in  the  negro  was  accompanied 
more  frequently  with  balanitis. 

Dr.  Carter's  Table. 
Number  of  patients:  Negro,  231 ;  White,  231. 

Negro.  White. 

i.  Enlargement  of  lymphatic  glands        .         .  102  59 

2.  Syphilitic  fever o  12 

3.  Skin  lesions 10  28 

4.  Mouth  and  pharynx,  superficial    ...  6  14 

5.  Suppurating  bubo,  inguinal  ....  39  5 

6.  Iritis 12  11 

7.  Orchitis 1  6 

8.  Synovitis 21  2 

9.  Palate  and  fauces,  deep  ulcerations  o  5 

10.  Gummata 4  12 

1 1 .  Periostitis  and  nodes 8  15 

12.  Caries    ........  o  4 

13.  Pains  in  bones  and  muscles           .         .         .  194  112 

Dr.  Carter  concludes  by  stating  that  syphilis  pursues  a  mild 
course  in   the  negro  race,  milder  than  in  the  white.     "  It  is 
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marked  by  but  few  cutaneous  lesions,  and  these  are  mainly 
pustular;  the  mucous  membranes  are  rarely,  and  then  slightly 
affected ;  nodes  and  periostitis  rare  ;  caries  and  deep  ulceration 
rare  in  early  syphilis,  while  synovial  membranes  are  much  more 
vulnerable.  The  inguinal  glands  also  frequently  suppurate " 
[from  associate  balanitis  and  mixed  infection. — R.  M.].  Among 
the  causes  tending  to  produce  a  milder  type  than  in  the  whites 
with  whom  they  are  compared,  the  author  attributes  some  in- 
fluence to  comparative  sobriety,  freer  action  of  the  skin,  and 
probably  some  racial  immunity. 

As  shown  in  our  Table  No.  VIII.,  the  more  extensive  statis- 
tics of  our  hospital  plainly  contradict  the  opinion  that  the  disease 
is  milder  in  the  negro ;  but  many  of  the  facts  presented  by  Dr. 
Carter  as  to  the  intensity  and  distribution  of  certain  lesions  are 
in  harmony  with  our  experience.  The  visceral  and  arterial 
lesions  of  syphilis  are  growing  more  frequent  in  the  negro ; 
they  are,  together  with  alcoholism  and  hard  labor  on  the  levees, 
the  most  fruitful  causes  of  cardiac  and  vascular  and  other  serious 
complications.  There  is  also  no  doubt  that  the  statistics  com- 
piled by  Dr.  Carter  are  more  favorable  than  usual,  because,  as 
he  suspects,  "the  worst  cases  with  them,  more  than  with  the 
whites,  are  winnowed  out  of  the  class  (roustabouts)  from  whom 
these  statistics  are  gathered,  the  mates  having  a  good  deal  of 
consideration  for  a  broken-down  river  man,  if  white,  and  favor- 
ing him,  while  a  negro  man  stands  only  on  his  merits  as  a 
worker.  On  no  other  ground  can  I  explain  the  absolute  absence 
of  bone  lesions  in  a  race  as  strumous  as  this." 

This,  we  believe,  is  partially  if  not  chiefly  the  explanation  of 
the  difference  between  Dr.  Carter's  statistics  and  our  own. 
Nevertheless,  we  believe  that  if  we  could  entirely  eliminate  the 
mulatto  from  our  calculations,  the  results  would,  indeed,  prove 
that,  all  other  conditions  being  equal,  syphilis  is  less  virulent 
and  less  fatal  in  the  pure  negro  than  in  the  white. 

Tetanus.  Comparative  pathologists  all  over  the  world  unani- 
mously agree  that  tetanus  is  more  common  and  more  fatal 
among  the  negroes  than  among  the  whites.  Here,  again,  our 
hospital  and  private  experience  appears  to  confirm  this  belief. 
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Table  IX.     Tetanus.     Years,  1884-1894. 


1884 

W 

hite 

s,  5  cases, 

3 

death 

5;   C( 

Dlored,  3  cases,  2  deaths. 

1885 

8     " 

7 

(< 

6     ' 

1        4        " 

1886 

4     " 

4 

«« 

2     « 

t          2            <t 

1887 

5     " 

5 

«( 

8     * 

<       8 

1888 

8     " 

7 

(€ 

«             2       < 

t       2        " 

1889 

4     " 

3 

(( 

6     « 

4 

1890 

5     " 

4 

(( 

7     ' 

1       6 

1891 

6     " 

4 

ti 

"        5     ' 

1       3 

1892 
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2 

ft 

7     « 

<       6 

1893 

3     " 

2 

ti 

«         9     • 

'       7 

Total,  10 

7: 

Whites,  5 

2  — 

41  deaths 

;  Colored, 

55 — 44  deaths. 

Whites,  per  cent 

Colored,  per  cent 

Actual 

prevalence . 

.        48.60 

51.40 

Actual 

mortality    . 

. 

•        7885 

80.OO 

Decennial 

prevalence 

• 

O.II5 

O.286 

12 

in  10,000 

29  in  10,000 

Decennial 

mortality 

. 

0.091 

0.229 

9 

in  10,000 

23  in  10,000 

According  to  the  summary  of  this  table,  tetanus  occurs  three 
times  more  often  among  the  negroes  than  among  the  whites. 

As  to  the  mortality,  we  find  that  in  both  races  it  is  frightful ; 
but  still  the  colored  lose  fully  two  and  a  half  as  many  of  their 
race  from  this  disease. 

According  to  the  Tenth  Census,  the  proportion  of  deaths 
from  tetanus  and  trismus  nascentium  are,  for  the  whites  33.5 
and  for  the  colored  39.3  per  1000  deaths  from  known  causes. 
Corson's  Savannah  statistics  show  that  the  rate  of  mortality 
and  prevalence  are  very  much  higher  for  the  colored  race,  and, 
with  him,  we  believe  that  the  figures  of  the  census  are  far  below 
the  real  estimate.  Recent,  though  limited,  experience  with  the 
antitoxin  treatment  of  tetanus  proves  that  our  hospital  mortality 
from  this  disease  will  be  very  materially  reduced  in  both  races 
by  this  treatment. 

Having  sufficiently  discussed  the  general  infections  of  special 
importance,  we  shall  now  briefly  consider  from  the  comparative 
point  of  view  the  various  surgical  diseases  of  the  splachnic  cavi- 
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ties,  the  abdomen,  the  thorax,  and  the  cranium,  which  are  of 
interest  to  the  student  of  racial  pathology. 


Surgical  Diseases  Attributable  to  Intestinal,  and 
Especially  Colonic,  Infection. 

Suppurative  Hepatitis  or  Abscess  of  the  Liver.  Under 
this  title  we  at  once  recognize  one  of  the  most  frequent  and 
formidable  surgical  diseases  of  tropical  and  sub-tropical  regions. 
A  comparison  of  the  statistics  of  our  hospital  with  those  of 
similar  institutions  in  the  Antilles  and  in  Africa,  where  the  influ- 
ence of  equatorial  conditions  upon  racial  pathology  can  be 
studied  with  greatest  advantage,  is  of  interest  in  showing  that 
civilization  and  climate  have  diminished  the  universally  admitted 
immunity  which  the  negro  enjoys  from  intestinal  infections  in 
his  own  habitat.  Knowing,  as  we  all  do,  that  malaria  and  in- 
fective diarrhoea  and  dysentery  are  the  most  potent  predisposing 
causes  of  suppurative  hepatitis,  it  will  be  well  to  glance  at  the 
status  of  the  negro  race  of  the  present  generation  with  reference 
to  their  liability  to  these  diseases. 

The  negro  once  could  boast  of  his  unsusceptibility  to  malaria 
and  live  secure  in  regions  fatal  to  the  white  man.  This  is  still  true 
in  Africa ;  but  in  this  country  this  exemption  has  been  growing 
less  and  less  complete,  and  to-day  the  colored  mortality  from 
miasmatic  diseases  is  very  much  greater  than  it  once  was  (Cor- 
son). The  remarkable,  though  contradictory,  reports  of  Dr.  R. 
Reyburn,  already  referred  to  in  connection  with  tuberculosis,  are 
also  of  special  interest  and  significance,  as  they  are  based  upon 
the  study  of  a  total  of  115,855  cases  of  malarial  fevers  of  various 
types  that  were  treated  in  the  negroes  refuged  in  Federal  camps 
during  the  war.  From  this  extensive  basis  it  was  ascertained 
that  malarial  fevers  of  various  types  prevailed  among  the  freed 
(colored)  people  to  the  extent  of  26.91,  or  nearly  27  per  cent. 
In  the  white  refugees,  under  similar  conditions,  the  ratio  of 
malarial  prevalence  was,  as  compared  to  the  number  of  all  other 
diseases  treated,  26.78  per  cent.  This  corresponds  very  closely 
with  the  evidence  furnished  by  the  authors  of  the  Medical  and 
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Surgical  History  of  the  Civil  War,  which  tells  us  that  24.17  per 
cent,  of  the  total  colored  troops  under  treatment  were  cases  of 
malarial  fevers. 

It  is  not  surprising,  therefore,  that  Reyburn  should  conclude 
that  whatever  may  be  the  fact  in  Africa,  it  is  certain  that  the 
negro  of  pure  or  mixed  blood,  as  naturalized  in  this  country,  is 
not  exempt  from  the  operations  of  the  causes  that  induce  remit- 
tent and  intermittent  fevers.  The  remarkable  similarity  in  the 
ratios  of  the  white  and  colored  patients  under  treatment  would 
indicate  the  inevitable  conclusion  that  there  is  very  little  differ- 
ence, if  any,  between  the  susceptibility  of  the  colored  and  the 
white  people  of  the  Southern  States  to  the  attacks  of  inter- 
mittent and  remittent  fevers. 

More  directly  concerned  than  malaria  in  the  production  of 
suppurative  disease  of  the  liver  is  inflammatory  disease  of  the 
bowels,  and  especially  dysentery,  and  the  frequency  of  these 
conditions  in  the  races  must  be  considered  as  a  preliminary  to 
the  study  of  their  relative  susceptibility  to  hepatic  purulent 
infection.  It  is  to  be  regretted  that  the  modern  classification  of 
diarrhceal  and  dysenteric  conditions,  according  to  a  bacterio- 
logical etiology,  cannot  be  given,  and  that  we  must  satisfy  our- 
selves with  the  results  obtained  by  a  general  grouping  of  all  the 
cases  of  diarrhoea  and  dysentery  irrespective  of  etiological  type. 
In  these  tables  only  the  specific  (e.g.,  tubercular  and  typhoid) 
types  of  enteric  diseases  have  been  eliminated. 


Table  X.     Diarrhoea.      Years,  1884-1894. 
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1886. 
1887. 
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Total,  3444 :  Whites,  2538 — 523  deaths;  Colored,  906 — 262  deaths. 
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Whites,  per  cent. 

Colored,  per  cent 

Actual  prevalence . 

•      73-69 

26.3I 

Actual  mortality    . 

20.61 

28  92 

Decennial  prevalence     . 

5.62 

4.71 

Decennial  mortality 

1. 16 

I   36 

12  in  1000 

14  in  1000 

According  to  this  table  diarrhoeal  conditions  are  a  little  more 
prevalent  in  the  white,  and  yet  more  fatal  in  the  negro. 


Table  XI.     Dysentery.     Years,  1884-1^4. 
1884.  Whites,  146  cases,  19  deaths;  colored,  65  cases,  13  deaths. 
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01 
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0. 
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40 

in 
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In  the  more  important  tabulations  of  the  dysenteric  cases  the 
differences  between  the  races  are  very  slight,  viz.,  2.01  per  cent, 
of  the  white  hospital  population,  and  2.41  per  cent,  of  the  col- 
ored population.  The  mortality,  however,  is,  as  usual,  much 
greater,  and,  more  strikingly  expressed,  it  is  40  in  10,000  for  the 
white,  and  66  in  10,000  for  the  negro.  It  thus  appears  that  the 
relative  immunity  enjoyed  by  the  negro  from  colonic  disease  in 
Africa  and  other  tropical  countries  is  not  lost  in  the  United 
States,  and  that  bowel  complaints,  like  malaria,  claim  at  least 
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the  same  tribute  from  the  colored  that  they  do  from  the  white 
race. 

Now,  as  to  the  most  serious  visceral  sequel  of  these  enteric 
infections,  suppurative  hepatitis,  we  see  that  suppuration  in  the 
liver  takes  place  almost  as  often  as  in  the  white  race,  though 
the  mortality  is,  as  usual,  considerably  in  excess  of  the  white 
element.     The  results  are  exhibited  in 

Table  XII.    Abscess  of  liver.      Years,  1884-1894. 
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In  order  to  further  clear  up  this  question  of  the  relative  pre- 
disposition to  hepatic  inflammation,  we  tabulated  all  the  cases 
of  acute  non-suppurative  hepatitis  exclusive  of  other  diseases 
of  the  liver,  and  obtained  the  result  as  shown  in  the  following 
table : 
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Table  XIII.    Nonsuppurative  hepatitis.     Years,  i88^-/8g4. 

1884.  Whites,  8  cases,  o  deaths;  colored,  1  case,  o  deaths. 
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According  to  this  table,  simple  acute  hyperaemic,  but  non- 
suppurative, inflammations  of  the  liver  (some  of  which  probably 
terminated  finally  in  abscess)  are  less  frequent  than  in  the 
white  race. 

The  combined  results  of  the  preceding  tables  would  indicate 
that  while  enteric  and  hepatic  infections  are  less  common  in  the 
white  population  of  the  Southern  United  States  than  in  the 
torrid  region  of  the  tropics,  both  in  Africa  and  the  Antilles,  it 
is  apparent  that  the  negro  population  has  not  been  benefited  by 
the  change  to  this  country,  because,  instead  of  increasing  its 
original  immunity  it  has  nearly  lost  it,  and  is  now  practically  on 
equal  terms  with  the  more  predisposed  white  race. 

Appendicitis.  Another  surgical  condition  of  absorbing  and 
growing  interest  is  appendicitis.  Here  the  infection  is  directly 
associated  in  the  majority  of  cases  with  the  virulent  forms  of 
the  bacillus  coli.  In  view  of  the  presumably  greater  develop- 
ment of  lymphoid  tissue  in  the  negro  we  would  expect  to  see 
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this  organ  more  frequently  diseased  in  this  race  than  in  the 
white.  We  must  confess,  however,  that  our  search  in  the  hos- 
pital records  and  in  the  dissecting-rooms  of  Tulane  University- 
has  been  disappointing  insomuch  as  any  remarkable  revelations 
as  to  greater  frequency  are  concerned. 

The  most  remarkable  fact  disclosed  by  our  inquiry  is  the 
comparative  rarity  of  this  disease  in  our  hospital  experience  as 
compared  with  its  frequency  in  similar  institutions  in  the  North. 
While  appendicitis  did  not  exist  in  our  reports,  at  least  by  this 
name,  ten  years  ago,  and,  in  fact,  only  occurs  in  the  last  few 
years  of  the  last  decade,  it  is  curious  that  the  names  of  the  dis- 
eases by  which  this  condition  was  designated,  viz.,  typhlitis, 
perityphlitis,  iliac  abscess,  typhlitic  abscess,  ccecitis,  periccecal 
abscess,  etc.,  are  also  comparatively  rare.  It  is  also  remarkable 
that,  notwithstanding  the  fact  that  the  hospital  staff  has  been 
wide  awake  on  this  subject,  there  were  only  six  cases  of  appen- 
dicitis recorded  for  1893,  and  four  cases  for  1894.  Of  these 
three  of  the  patients  were  white  and  one  colored.  One  death 
is  recorded,  and  that  was  a  white  man. 

Considering  that  during  the  same  year  a  total  of  9064  white 
and  colored  patients  were  admitted,  and  that  nearly  20,000  con- 
sultations were  given  in  the  out-clinic,  this  scarcity  of  cases  of 
appendicitis  is  rather  surprising.1 

In  order  to  study  this  condition  as  thoroughly  as  our  statis- 
tics would  permit  I  have  incorporated  in  the  table  on  appendi- 
citis all  the  cases  reported  under  the  old  names.     In  spite  of 

1  .The  Eighteenth  Annual  Report  of  the  Roosevelt  Hospital,  New  York,  for  1889, 
which  I  happen  to  have  on  hand,  shows  that  in  a  total  of  2754  admitted  patients  there 
were  twelve  cases  of  appendicitis,  including  two  deaths. 

In  the  Seventeenth  Annual  Report  of  the  Montreal  General  Hospital  for  1891-92,  I 
find  that  of  a  total  of  2501  cases  admitted  during  the  year  there  were  fifteen  cases  of 
appendicitis,  of  which  seven  died.  These  institutions  are  quoted  simply  because  the 
reports  happen  to  be  at  hand  ;  they  give,  I  believe,  a  fair  idea  of  the  prevalence  of 
appendicitis  in  Northern  instituiions  at  the  time  when  the  reports  were  published. 

According  to  the  report  of  the  Board  of  Health  of  New  York  City  129  persons  died 
in  New  York  City  in  1892  of  appendicitis,  of  whom  only  one  was  colored  (Hoffmann). 

Since  writing  the  above,  I  have  observed  two  cases  of  well-marked  appendicitis  in 
negroes  in  the  hospital.  They  both  walked  into  the  out-clinic  of  the  hospital  in  October, 
1896. 


THE    SURGICAL    PECULIARITIES    OF    THE    NEGRO.       545 

careful  search  we  have  been  able  to  collect  only  thirty-four  cases 
reported  during  the  last  ten  years.  The  deductions  to  be  drawn 
from  such  inadequate  material  are,  of  course,  very  unsatisfactory, 
and  especially  so  from  the  comparative  racial  point  of  view. 

According  to  this  table  appendicitis  occurs  in  our  hospital 
practice  less  often  and  is  less  fatal  in  the  negro. 


Table  XIV.     Appendicitis.     Years,  1884-1894. 
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In  order  to  eliminate  as  much  as  possible  all  causes  of  error 
by  the  inclusion  of  disguised  forms  of  this  disease  under  other 
diagnoses,  we  also  prepared  a  table  of  all  the  recorded  cases  of 
peritonitis  from  all  causes  except  the  post-operative  and  the 
tubercular.     The  results  are  presented  in  the  following  table : 


Am  Surg 
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Table  XV.     Peritonitis.     Years,  1884-1894. 
Whites,  4  cases,  1  death ;  colored,  6  cases,  4  deaths. 
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Total,  90:  Whites,  45 — 33  deaths;  Colored,  45 — 36  deaths. 
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Peritonitis.  According  to  this  table,  the  actual  number  of 
admitted  cases  of  peritonitis  in  the  white  and  colored  were  almost 
the  same.  But  when  the  proportion  to  white  and  colored 
hospital  population  for  the  decennium  is  established  then  we 
observe  that  the  ratio  of  prevalence  plainly  indicates  that  peri- 
tonitis existed  twice  as  often  in  the  colored  as  in  the  white, 
and  that  the  negro  mortality  was  also  twice  as  great.  While 
we  are  not  justified  in  drawing  any  deductions  from  this  table 
in  regard  to  appendicitis,  it  is  nevertheless  permissible  to  con- 
clude that  the  susceptibility  of  the  peritoneum  to  infection 
is  certainly  as  great,  if  not  more  so,  in  the  negro  than  in  the 
white  subject. 

Pulmonary  and  Pleural  Infections. 

After  the  intestinal  and  peritoneal  infections  of  surgical 
interest  we  can  appropriately  pass  to  the  consideration  of  the 
surgical  diseases  of  the  lungs  and  pleurae.  A  panoramic  view 
of  the  relative  frequency  and  fatality  of  the  diseases  which  are 
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classified  as  the  diseases  of  the  respiratory  organs  from  all  causes, 
including  all  conditions,  may  be  obtained  by  glancing  at  the 
following  table : 


Table  XVI.     Diseases  of 
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According  to  this  table  the  diseases  of  these  organs  were 
much  more  frequent  and  nearly  three  times  as  fatal  in  the  colored 
population.  This  preponderance  we  believe  to  be  due  in  part 
to  tuberculosis,  and  which  we  have  already  considered  in  deal- 
ing with  the  surgical  tuberculoses,  and  which  we  found  to  be 
both  more  frequent  and  more  fatal  in  the  negro. 

Leaving  out  of  consideration  the  tubercular  diseases  of  the 
lungs,  which  are  not  of  special  surgical  interest,  we  shall  take 
up  the  diseases  of  the  pleura  which  are  of  more  immediate  sur- 
gical importance. 

If  we  exclude  the  tubercular  infection  of  the  lungs  and  pleurae, 
which  has  already  been  sufficiently  considered,  we  will  find  that 
the  next  most  important  type  of  infection  is  the  pneumococcal. 
In  order  to  determine  the  relative  susceptibility  of  the  races  to 
this  form  of  microbial  parasitism,  we  have  prepared  a  table  which 
embraces  all  the  cases  of  pneumonia  (exclusive  of  the  caseous 
or  tubercular)  that  are  reported  during  the  decennium. 
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Table  XVII.    Pneumonia.      Years,  1884-1894. 
Whites,  85  cases,  32  deaths;  colored,  63  cases,  29  deaths. 
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Total,  1252:  Whites,  617 — 244  deaths;  Colored,  635 — 258  deaths. 
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According  to  this  table,  pneumonia  is  nearly  three  times  as 
prevalent  and  three  times  as  fatal  in  the  colored  population. 
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This  local  experience  confirms  the  more  general  conclusion 
of  the  last  census,  which  states :  "  The  comparative  excess  of 
mortality  from  pneumonia  in  the  colored  race  in  the  South  has 
been  known  for  a  long  time." 

Corson's  statistics,  collected  from  the  mortuary  records  of 
Savannah,  are  still  more  emphatic,  and  are  strikingly  similar  to 
those  of  our  Charity  Hospital.  This  author  says  "  Here  (in 
Savannah)  in  nine  years  we  have  had  147  cases  of  pneumonia 
among  the  whites  and  430  among  the  colored ;  in  other  words, 
one  white  dies  to  three  colored." 

With  this  demonstration  of  the  greater  liability  of  the  negro 
to  pneumococcal  infection  we  are  better  prepared  to  study  the 
liability  of  the  colored  race  to  pleural  inflammation.  While  it 
is  conceded  that  the  majority  of  the  chronic  pleurises  with  effu- 
sion that  do  not  suppurate  are  largely  associated  with  some 
latent  or  active  form  of  tuberculosis  or,  at  least,  occur  more 
often  in  strumous  subjects,  it  is  generally  recognized  that  the 
acute  dry,  and  especially  the  acute  suppurative  types,  are  gen- 
erally metapneumonic,  and  are  chiefly  ascribable  to  simple 
pneumococcal  or  mixed  infection.  As  no  bacteriological  diag- 
nosis is  given  in  the  reports  we  are  compelled  to  classify  all  the 
pleural  infections  into  two  great  groups:  1.  The  simple,  non- 
suppurative ;  and  2.  The  suppurative  pleurises  or  empyemata. 

The  susceptibility  of  the  races  to  simple  pleurisy  are  indicated 
in  the  following  table  : 


1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
Total, 


Table  XVIII.    Pleurisy.     Years,  1884-/894. 
Whites,  39  cases,  5  deaths;  colored,  43  cases,  7  deaths. 
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483:  Whites,  272 — 39  deaths  ;  Colored,  211 — 29  deaths. 
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Whites,  per  cent. 

Colored,  per  cent 

• 

•     43-69 

56.31 

• 

•     14.34 

13-74 

0.602 

.     I-097 

6  in  1000 

11  in  1000 

0.0863 

0.1507 

86 

in  100,000     11 

;i  in  100,000 

Actual  prevalence   . 
Actual  mortality 
Decennial  prevalence 

Decennial  mortality 


The  synopsis  of  this  table  indicates  that  all  the  conditions 
reported  as  pleurisy  are  as  a  class  more  frequent  and  more  fatal 
(nearly  twice  as  fatal)  in  the  colored  population. 

Empyema  or  suppurative  pleurisy,  which  is  of  greater  in- 
terest to  the  surgeon,  is  nearly  twice  as  frequent,  and  more  than 
three  times  as  fatal  in  the  colored  patients. 

Table  XIX.    Empyema.     Years,  1884-1894. 
Whites,  3  cases,  o  deaths ;  colored,  1  case,  o  deaths. 
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Since  the  pneumococcus  and  tubercle  bacillus,  or  either  of 
these  mixed  with  pyogenic  cocci,  are  the  most  potent  factors  in 
the  production  of  pleural  diseases,  we  are  justified  in  concluding 
that  the  negro  is  inclined  to  be  more  hospitable  to  these  micro- 
organisms than  the  white  man. 


the  surgical  peculiarities  of  the  negro.     5  5  i 

Endocranial  Infections  of  Surgical  Interest. 

The  diseases  of  the  cranial  contents  that  are  of  special  in- 
terest to  the  surgeon  are  chiefly  due  to  the  pyogenic  cocci  and 
tubercle  bacillus.  These  are  manifested  principally  in  connec- 
tion with  acute  or  chronic  middle  ear  and  mastoid  inflammation, 
and  are  recognized  as  secondary  septic  sinus  phlebitis,  cerebral 
abscess,  and  meningitis. 

In  regard  to  this  class  of  troubles  all  observers  agree  that 
they  are  much  less  frequent  in  the  negro  than  in  the  white. 
The  observations  published  by  Murrell  in  the  Proceedings  of  the 
Ninth  International  Congress  (held  in  Washington,  1886)  and  the 
late  papers  read  by  Dr.  A.  W.  De  Roaldes,  of  New  Orleans, 
at  the  International  Congress  of  Otology,  held  in  1895  in 
Florence,  Italy),  and  the  statistical  contribution  by  Dr.  W. 
Scheppegrell  on  the  "  Comparative  Pathology  of  the  Negro  in 
the  Diseases  of  the  Nose,  Throat,  and  Ear,"  which  was  read 
before  the  Orleans  Parish  Medical  Society,  August  II,  1895, 
all  concur  in  the  same  general  opinion  that  suppurative  disease 
of  the  middle  ear  is  much  less  common  in  the  negro,  and  that, 
consequently,  mastoiditis,  septic  sinus  thrombosis,  and  cerebral 
suppuration,  cerebral  abscess,  etc.,  are  less  frequent  in  individuals 
of  this  race.  The  statistics  of  the  New  Orleans  Eye,  Ear,  Nose, 
and  Throat  Hospital,  based  upon  the  records  of  11,855  cases 
compiled  by  Scheppegrell,  present  the  following  data  in  regard 
to  the  dangerous  forms  of  middle-ear  inflammation : 

Whites.  Colored 

Chronic  suppurative  otitis  media         .         .        .  100  16 

Acute  catarrhal 100  56 

Chronic  non-suppurative 100  26 

Mastoiditis 100  6 

These  figures  certainly  show  that  the  colored  patients  are 
much  less  disposed  to  contract  this  class  of  troubles  than  the 
whites.  These  statistics  refer,  it  must  be  remembered,  to  a 
mixed  colored  population,  including  the  various  shades  of  mu- 
latto with  the  pure  black. 
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Dr.  A.  W.  De  Roaldes,  who,  as  Surgeon-in-Charge  of  the 
Institution  from  which  these  figures  are  obtained,  is  especially 
authorized  to  speak,  says,  in  commenting  upon  this  interesting 
fact  that,  outside  of  a  special  ethnic  immunity  of  the  negro  which 
he  is  not  prepared  to  admit,  "we  must  look  to  the  anatomical 
differences  of  the  nose  and  naso-pharynx,  the  freedom  from  ob- 
structive deformities  in  the  septum  which,  on  the  other  hand, 
are  so  common  and  injurious  in  the  white,  undoubtedly  play  a 
great  part  in  protecting  the  negro  from  the  suppurative  and 
chronic  catarrhal  diseases  of  the  middle  ear." 

Believing  that  the  observations  of  Murrell,  De  Roaldes,  and 
Scheppegrell  represent  the  exact  status  of  the  negro  in  regard  to 
this  kind  of  septic  inflammations,  it  would  be  almost  superfluous 
to  present  further  statistics  were  it  not  that  the  general  liability 
of  the  negro  to  meningeal  infections  cannot  be  fully  recognized  if 
examined  simply  from  the  specialist's  point  of  view.  If  we  in- 
quire into  the  relative  susceptibility  of  the  races  to  all  forms  of 
meningitis,  whether  primary  or  secondary,  we  will  see  that  the 
situation  of  the  negro  changes,  and  that  instead  of  being  less 
liable  to  meningeal  disease,  as  his  comparative  immunity  from 
middle-ear  inflammation  would  suggest,  we  find  that  he  is  just 
as  susceptible  to  encephalic  infection  as  the  white  man. 

The  following  table  embraces  air  the  varieties  of  meningitis 
that  occur  in  a  large  hospital,  including  the  infantile  forms. 


Table  XX.    Meningitis.     Years,  1884-1894. 
1884.  Whites,  11  cases,  7  deaths;  colored,  9  cases,  8  deaths. 
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86 — 56  deaths;  Colored,  48 — 34  deaths. 
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Whites,  per  cent. 

Colored,  per  cent, 

Actual  prevalence   . 

.       64.18 

35-82 

Actual  mortality 

.       65.I2 

70.83 

Decennial  prevalence 

O.I9O 

0.249 

19  in  10,000         25  in  10,000 
Decennial  mortality         .         .         .       0.124  °-I11 

124  in  100,000     177  in  100,000 

According  to  this  table  the  colored  population  is  both  more 
liable  and  more  fatally  liable  to  contract  meningitis. 

Cerebral  Abscess.  We  were  not  able  to  collect  a  sufficient 
number  of  cases  to  prepare  a  table  that  would  assist  in  deter- 
mining the  relative  tendency  to  cerebral  suppuration  in  the  races. 
We  were  able  to  collect  only  5  cases  that  were  reported  as  cere- 
bral abscess  during  the  ten  years  from  1884  to  1894.  Of  these  3 
were  white  patients,  and  the  remaining  2  colored.  In  proportion 
to  the  population  this  would  indicate  that  0.0066  per  cent,  of  the 
white  and  0.0104  Per  cent,  of  the  colored  had  abscess  of  the 
brain.  In  other  words,  in  proportion  to  population  nearly  twice 
as  many  blacks  had  abscess  of  the  brain.  But,  of  course,  con- 
clusions from  such  insufficient  data  are  of  no  serious  value. 

While  investigating  this  question  we  incidentally  looked  up 
the  subject  of  hydrocephalus  as  a  surgical  complaint. 

Hydrocephalus.  We  found  only  8  cases  of  this  kind  had  been 
reported  during  the  decennium.  Of  these  only  1  was  colored. 
Of  the  7  white  cases,  4  died  or  57.14  per  cent,  and  the  only 
negro  succumbed. 

If  we  may  estimate  on  so  slender  a  basis,  we  would  say  that 
hydrocephalus  is  three  times  more  frequent  among  the  whites 
than  in  the  negroes.  This,  however,  is  not  the  real  state  of 
the  case,  because  observation  shows  that  hydrocephaly  is  not 
so  rare  in  the  negro  population  out  of  the  hospital  as  one 
would  be  led  to  suppose  by  the  reports.  It  is  very  likely  that 
the  non-prevalence  of  this  affection  in  the  hospital  is  more 
due  to  indifference  in  the  race  to  hospital  treatment  and  to  the 
persistent  neglect  of  disease  in  general,  especially  when  this  is 
of  a  painless  kind. 
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Tumor  Formation  in  the  White  and  Colored   Races 

Compared. 

In  the  preceding  chapter  we  briefly  surveyed  the  evidence 
furnished  by  comparative  statistics  on  the  subject  of  the  more 
important  surgical  conditions  which  are  likely  to  reveal  the 
different  racial  predisposition  and  resistance  of  the  tissues  to 
the  various  agents  of  pyogenic,  septic,  and  other  specific  infec- 
tions. We  shall  now  appeal  to  the  statistical  evidence  that  has 
accumulated  in  the  hospital  records  of  the  Charity  Hospital 
during  the  last  decennium,  to  decide  the  relative  histogenetic 
tendencies  of  the  white  and  black  races  as  displayed  in  those 
local  disturbances  in  the  trophic  equilibration  of  the  tissues 
which  we  call  tumors  or  neoplasms. 

Benign  Neoplasms.  That  this  is  a  most  fruitful  field  of  in- 
vestigation for  the  racial  pathologist  is  proved  by  the  constant 
and  unfailing  reference  made  by  all  writers  on  the  subject  to 
the  much  greater  tendency  displayed  by  the  colored  race  to  the 
development  of  certain  types  of  benign  growths,  such  as  keloid 
and  fibroid. 

Upon  these  special  growths  the  opinion  of  observers  is 
unanimous.  Balloch,  of  Washington,  in  his  recent  and  remark- 
ably interesting  paper  {Medical  News,  January  13,  1894)  directs 
special  attention  to  the  greater  tendency  to  fibroid  processes  in 
the  negro,  and  emphasizes  the  opinion  previously  expressed  by 
other  observers.  With  him  we  will  state  "  as  a  pathological 
axiom,  that  fibroid  processes  are  relatively  more  frequent  in  the 
dark  races ;  so  much  more  so,  in  fact,  as  to  constitute  a  racial 
peculiarity."  He  says  :  "  By  fibroid  processes  I  do  not  mean 
the  physiological  fibrosis  incident  to  advancing  years,  nor  yet 
that  form  in  which  the  parenchyma  of  an  organ  is  encroached 
upon  by  an  interstitial  connective-tissue  hyperplasia.  I  desire 
to  confine  the  term  to  those  processes  the  essential  character- 
istic of  which  is  growth,  and  which,  for  the  most  part  depend 
upon  changes  caused  by  inflammation,  and  which  as  a  rule, 
have  some  external  injury  as  a  starting  point.  As  the  element 
of  heredity  seems  to  enter  largely  into  these  changes,  perhaps 
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the  term  '  fibroid  diathesis '  may  be  admissible  as  expressing 
the  inherent  tendency  to  this  class  of  changes.  There  are  three 
diseases  which,  by  common  consent,  are  considered  as  peculiar 
to  the  dark-skinned  races.  These  are,  elephantiasis  arabum, 
keloid  and  fibroma,  or  myofibroma,  of  the  uterus." 

These  are  all  fibroid  or  connective-tissue  processes  which  are 
essentially  characterized  by  an  excessive  proliferation  of  con- 
nective-tissue cells  of  the  adult  ox  mature  type.  As  these  tumors 
and  processes  are,  embryologically  speaking,  of  mesoblastic 
origin,  it  occurred  to  me  that  it  would  be  interesting  to  deter- 
mine the  relative  frequency  in  the  races  of  all  the  benign  tumors 
which  are  of  a  common  mesoblastic  or  connective-tissue  deriva- 
tion. Of  these,  osteoma  and  exostosis,  enchondroma,  lipoma, 
fibroma,  myxoma,  angioma,  lymph-angioma,  with  the  allied 
keloid  formations,  are  typical  examples  of  a  benign  group 
which  is  always  characterized,  histologically,  by  an  homologous 
cell-proliferation  of  the  adult  type. 

To  my  great  regret,  I  have  not  been  able  to  find  a  sufficient 
number  of  cases  of  either  osteoma,  enchondroma,  or  myxoma  in 
our  hospital  records  to  permit  me  to  draw  useful  comparisons. 
I  must  state,  however,  that  the  most  typical  cases  of  osteoma 
(one  of  the  iliac  crest  and  one  of  the  lower  jaw),  and  the  largest 
enchondromas  (of  the  parotid  region  and  the  scapula),  and  of 
myxoma  (one  congenital  of  sacral  region)  that  have  come 
under  my  observation  were  in  negro  subjects.  But  as  the 
necessary  figures  are  wanting,  I  cannot  make  comparison  on 
this  interesting  point. 

As  to  the  lipomata,  I  have  been  able  to  collect  only  46  cases 
in  the  reports  of  the  Charity  Hospital  for  the  last  ten  years, 
and  while  this  number  of  cases  is  far  from  indicating  their 
actual  prevalence  in  either  race,  it  would  appear,  from  the  ac- 
companying table,  that  lipoma  is  twice  as  frequent  (in  our 
hospital  experience)  in  the  negro.  This,  we  must  remark,  is  of 
unusual  significance,  because  the  negro  will  rarely  ask  for  ad- 
mission into  the  hospital  unless  his  condition  is  very  annoying 
and  painful  and  otherwise  unbearable  to  himself  or  friends.  For 
this  reason  I  am  inclined  to  believe  that  the  conclusions  of  this 
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table  not  only  represent  the  true  position  of  the  races,  but  that 
it  is  probable  that  the  prevalence  of  lipoma  alone  or  in  com- 
bination with  other  connective-tissue  elements  is  even  greater 
in  the  colored  population  than  is  indicated  in  the  table : 


1884 
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1887 
1888 
1889 
1890 
1891 
1892 
l893 


Table  XXI.     Lipoma.     Years,  1884-1894. 

Whites,  1  case,  o  deaths;  colored,  2  cases,  1  death. 
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Fibroids  and  Fibro-myoma.  With  the  view  of  establishing 
the  comparative  rate  of  prevalence  of  this  class  of  neoplasms  in 
both  races  we  compiled  all  the  cases  of  fibroids :  fibro-myoma, 
fibro-lipoma,  fibro-cystoma,  fibro-myxoma,  fibro-enchondroma, 
osteo-fibroma,  which  were  recorded  in  our  hospital  reports 
during  the  last  decennium.  The  results  are  strikingly  shown 
in  the  following  table  : 
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1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


Table  XXII.     Benign  fibroid  and  fibro-tnyomatous  growths. 
Years,  1884-18Q4. 

Whites,  1 1  cases,  2  deaths ;  colored,  5  cases,  o  deaths. 
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Total,  178:  Whites,  58 — 6  deaths;  Colored,  120 — 12  deaths. 


Actual  prevalence    . 
Actual  mortality 
Decennial  prevalence 

Decennial  mortality 
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13  in  10,000 
0.013 
13  in  100,000 


Colored,  per  cent. 
67.42 
IO.OO 
O.624 

62  in  10,000 
0.062 
62  in  100,000 


This  clearly  shows  that  fibroids,  alone  or  associated  with 
histoid  elements  of  the  same  embryological  derivation  (meso- 
blast),  occurred  five  times  more  often  in  the  colored  than  in  the 
white.  And,  curiously  enough,  the  mortality  is  exactly  propor- 
tional to  the  prevalence,  and  is  five  times  as  fatal  in  this  race. 
The  excessive  mortality  is  due  no  doubt  to  the  great  prepon- 
derance of  aggravated  and  neglected  uterine  fibroids  which  are 
usually  admitted  in  the  hospital  in  the  most  advanced  and 
incurable  stages  of  development. 

From  the  preceding  table  of  fibroids  it  is  forcibly  demon- 
strated that  the  generally  accepted  view  as  to  their  much  greater 
frequency  in  the  colored  race  is  true.  Our  gynecologists  can 
repeat  with  equal  emphasis  the  statement  made  by  Peaslee  in 
1872,  who,  after  stating  that  uterine  fibroid  is  very  common  in 
the  negro  race,  goes  on  to  say  "  that  very  few  women  die, 
above  the  age  of  forty,  at  the  Home  for  Colored  Incurables  in 
this  city  (New  York),  who  are  free  from  this  disease."  Balloch, 
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in  an  excellent  summary  of  the  evidence,  after  quoting  the  con- 
firmatory opinions  of  Tiffany,  of  Baltimore,  Briggs,  of  Nashville, 
Flint,  Thomas,  Jackson  (of  the  Barbadoes),  and  Rufz  de  Levison, 
of  Martinique,  adds  a  few  striking  figures  from  the  Johns  Hop- 
kins Clinic  and  from  the  reports  of  autopsies  made  by  Drs.  D. 
S.  Lamb  and  J.  W.  Blackburn,  of  Washington,  which  entirely 
agree  with  the  conclusions  drawn  from  our  local  experience. 

Keloids.  Keloids  are  by  far  the  most  interesting  and  sig- 
nificant representatives  of  the  connective-tissue  group  that  are 
offered  to  the  racial  pathologist  for  comparative  study.  Yet 
here  we  are  frustrated  in  our  efforts  to  study  their  actual  and 
relative  frequency,  because  the  patients  who  bear  these  tumors 
rarely  call  at  the  clinics  for  their  relief.  Outside  of  the  deform- 
ity which  they  cause  when  situated  in  exposed  portions  of  the 
body,  they  rarely  cause  any  serious  inconvenience,  so  that  the 
patients,  particularly  the  negroes,  rarely  present  themselves  for 
treatment. 

They  are  usually  observed  incidentally  in  connection  with 
other  complaints,  and  are  but  rarely  entered  in  the  official  re- 
ports, in  which  only  the  major  or  dominant  condition  is  referred 
to.  Thus  we  find  but  scant  reference  to  them  in  our  records, 
only  exaggerated  and  extreme  cases  being  reported.  With 
very  few  exceptions  the  cases  seen  in  the  hospital  are  true 
keloids  of  traumatic  origin  ;  few,  if  any,  are  cases  of  spontaneous 
cheloide  of  Alibert,  in  which  no  traumatism  is  apparent  in  the 
history.  Personally,  I  am  convinced  that  keloid  is  almost 
always  traumatic.  It  takes  such  little  traumatism  or  injury  to 
produce  keloid  in  predisposed  subjects,  especially  negroes,  that 
we  can  readily  understand  how  the  history  of  injury  is  easily  for- 
gotten. The  merest  desquamation,  pustular  eruption,  or  eczema- 
tous  condition  will  be  a  source  of  sufficient  irritation  to  invite  the 
hyperplastic  keloid  process.  One  of  the  worst  cases  of  dissem- 
inated keloid  that  has  come  under  my  observation  occurred  in 
a  negro  who  had  vaccinia  or  varioloid^  the  tiny  scars  which  fol- 
lowed after  the  healing  of  each  pustule  being  occupied  by  a 
keloid.  Another  very  extensive  case  in  which  a  flat  confluent 
keloid  mass  covered  the  sternum  and  mammary  regions,  also 


THE    SURGICAL    PECULIARITIES    OF    THE    NEGRO.       559 

in  a  negro,  was  caused  by  a  superficial  eczema  due  to  the  irrita- 
tion of  a  porous  plaster.  Some  of  the  most  extensive  and 
deplorable  cases  were  due  to  cicatrization  after  extensive  burns. 

As  known  to  all  observers,  they  are  strikingly  frequent  in  the 
lobules  of  the  ears  when  they  develop  in  the  small  scar  follow- 
ing perforation  for  ear-rings.  In  Africa  the  negroes  utilize  this 
tendency  to  hypertrophic  cicatrization  for  purposes  of  ornamen- 
tation and  with  the  view  of  identifying  the  individuals  of  various 
tribes.  The  forehead,  temples,  and  cheeks  are  thus  purposely 
scarred.  In  the  old  slave  days  it  was  very  common  to  see  these 
original  African  negroes  with  their  characteristic  tribal  marks 
on  the  face,  the  conventional  lines  standing  out  prominently  in 
relief  in  consequence  of  this  keloidal  tendency. 

The  lash  strokes  on  the  body,  and  especially  the  back,  fre- 
quently remained  as  permanent  and  indelible  evidence  of  the 
punishment  of  the  slave. 

Returning  now  to  the  relative  frequency  of  keloid  in  our 
hospital,  we  find  that  only  10  cases  sought  admission  for  this 
condition  during  the  decennium,  yet  of  these  8  were  colored 
and  2  were  white.  According  to  this  inadequate  statement  the 
proportion  of  cases  to  the  total  hospital  population  of  the  de- 
cennium would  be  0.0044  Per  cent,  in  the  white  and  0.0416  per 
cent,  in  the  colored.  This  would  mean  that  keloid  is  about  nine 
times  more  frequent  in  the  negro  than  in  the  white.  Without 
regard  for  the  figures  presented,  and  depending  simply  upon  my 
remembrance  of  cases  for  an  estimate,  we  would  consider  this 
great  excess  of  the  negro  in  this  particular  as  a  very  probably 
correct  approximation  to  the  truth.  That  we  are  not  far  from 
the  truth  in  making  this  assertion  is  borne  out  by  European  ex- 
perience in  keloid.  For  instance,  in  Vienna  but  one  case  of 
keloid  is  reported  in  23,944  dermatological  cases.  No  case  of 
keloid  was  reported  in  1000  Scotch  and  10,000  English  skin 
cases,  all  presumably  white.  Morrison,  in  a  careful  study  of 
1000  cases  of  diseases  of  the  skin,  500  in  white  and  500  in 
colored  persons,  gives  valuable  information.  For  the  sake  of 
greater  accuracy  he  divides  the  colored  into  pure  blacks  and 
those  of  mixed  blood.     As  to  keloid,  he  notes  no  cases  among 
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the  whites,  none  in  the  mulattoes,  and  3  in  the  pure  blacks 
(Balloch).  The  proportion  of  the  cases  is  also  stated  in  Dr. 
Dyer's  synopsis  of  3538  cases  treated  in  the  dermatological 
clinic  of  the  Charity  Hospital,  which  is  appended  to  this  con- 
tribution. [Scheppegrell  ("  Keloid  Tumor  of  the  External  Ear," 
New  York  Med.  Journ  ,  October  17,  1896),  referring  to  the  sta- 
tistics of  the  Eye,  Ear,  Nose,  and  Throat  Hospital  of  New 
Orleans,  which  are  quoted  elsewhere  in  this  paper,  finds  that 
of  11,855  cases  treated  at  this  special  hospital  there  were  8 
cases  of  keloid  tumors  of  the  lobule  of  the  ear;  of  this  number 
7  were  in  blacks,  1  was  in  a  white  person,  and  1  in  a  mulattress. 
But  the  facts  submitted  are  sufficient  to  confirm  the  extra- 
ordinary preponderance  of  this  condition  in  the  colored  race.] 

As  to  the  clinical  peculiarities  of  keloid  and  its  treatment,  my 
experience  is  thoroughly  in  accord  with  that  of  all  Southern  sur- 
geons of  experience.  Professor  Tiffany,  in  his  paper  read  before 
the  American  Surgical  Association  (Joe.  cit.),  covers  the  essen- 
tial points  that  are  worthy  of  remembrance:  "The  tendency  of 
keloid  growths  is  most  pronounced  in  early  life,  less  so  in  adult, 
while  it  is  highly  probable  that  middle  and  old  age  are  accom- 
panied by  a  tendency  on  the  part  of  the  formations  in  question 
to  cease  growing  and  atrophy.  Hence  an  aged  negro  with 
keloid  is  exceptionally  seen.  Retrograde  metamorphosis  is 
characterized  by  the  surface  becoming  soft  and  wrinkled,  re- 
sembling somewhat  the  pendulous  tumor  of  fibroma  mollus- 
cum.  Removal  of  keloid  in  early  life  is  to  be  deprecated, 
speedy  recurrence  being  inevitable;  when  the  period  of  rapid 
growth  has  passed  an  operation  can  be  undertaken  with  the 
prospect  of  relieving  the  patient  from  a  present  discomfort  and 
the  expectation  of  a  limited  occurrence,  if  at  all." 

In  further  confirmation  of  this  statement  I  would  add  that  I 
have  tried  on  various  occasions  to  remove  keloids  by  total  ex- 
tirpation, and  by  careful  approximation  and  rigorous  asepsis 
have  endeavored  to  obtain  the  most  perfect  union,  and  thus 
reduce  the  scar-line  to  a  minimum.  Notwithstanding  perfect 
immediate  success,  I  have  totally  failed  in  preventing  recur- 
rence in  loco.     In  one  case  I  decided  to  excise  a  small  keloid 
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and  to  cover  the  raw  surface  with  Thiersch  grafts ;  in  another 
I  removed  two  square  inches  of  keloidal  scar  and  substituted  in 
its  stead  an  exact  equivalent  of  entirely  healthy  skin  (Wolfe 
graft).  No  sutures  were  used  ;  exact  approximation  was  main- 
tained. In  both  cases  the  grafts  were  taken  from  the  patients 
themselves.  In  both  the  immediate  results  were  perfectly  satis- 
factory, but  in  both  the  keloid  recurred  not  only  in  situ,  but  in 
the  distant  surfaces  from  which  the  grafts  had  been  taken.  In 
the  case  in  which  the  Wolfe  graft  was  used  the  healthy  derm 
of  the  graft  was  lifted  up  by  the  keloid  which  developed  under 
it  and  in  the  periphery.  This  has  convinced  me  that  permanent 
success  after  removal  of  the  fibroid  in  young  negroes  is,  as  a 
rule,  impossible,  and,  as  Tiffany  teaches,  they  should  be  allowed 
to  atrophy  by  normal  involution. 

Elephantiasis  and  Molluscum  Fibrosum.  These  two  con- 
ditions are  intimately  allied  to  the  "  fibroid  diathesis  "  of  the 
negro  race.  They  are  conditions  which,  though  comparatively 
rare  in  our  latitudes,  are  still  almost  exclusively  exhibited  by 
the  colored  population.  I  have  seen  only  three  cases  of  mul- 
tiple fibroma  molluscum  in  the  course  of  fifteen  years  of  very 
active  general  practice,  and  of  these  two  were  colored  persons. 

As  to  elephantiasis  arabum,  we  must  remember  that  under 
this  designation  two  different  conditions  are  frequently  referred 
to.  One  is  strictly  parasitic,  due  to  the  presence  of  the  filaria 
sanguinis  (Bancroft)  in  the  lymphatics,  and  the  other  is  not 
associated  with  the  parasite. 

While  the  causes  are  entirely  different  the  histological  pro- 
cess is  the  same  in  both.  The  parasitic  form  of  elephantiasis  is 
practically  unknown  in  this  country,  though  the  parasite  has 
been  discovered  in  this  country  by  Guiteras,  Mastin,  de  Sausure, 
Michel,  McShane,  and  myself  in  cases  of  chylocele  of  the  vag- 
inal tunic  and  in  chyluria.  This  form  is  common  to  all  the  races 
that  live  in  the  tropics.  The  non-parasitic  form,  more  famil- 
iarly known  as  the  Barbadoes  leg,  is  more  peculiar  to  the  negro 
race,  and  is  not  infrequent  in  the  colored  population  of  the 
"  black  belt; "  it  is  an  obstructive  lymphangitis,  which  is  followed 
by  permanent  oedema,  hyperplasia  of  the  fixed  connective-tissue 
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cells  of  the  derm  and  subcutaneous  tissue,  which  ultimately 
give  rise  to  monstrous  hypertrophy  of  the  affected  connective 
tissue.  It  is  frequently  seen  in  our  clinics,  following  in  the 
wake  of  chronic  neglected  ulcers  of  the  legs  in  negroes.  The 
pictures  of  the  non-traumatic  cases  which  are  observed  in  the 
lower  extremities,  scrotum,  penis,  and  clitoris,  which  are  found 
in  most  surgical  texts,  will  convey  a  faithful  expression  of  the 
true  clinical  aspect  of  advanced  elephantiasis  as  observed  in 
New  Orleans. 

Few  medical  men  who  have  practised  for  some  time  in  the 
South  have  failed  to  notice  cases  of  this  kind,  either  in  hospi- 
tals or  on  the  streets  of  the  large  cities.  But  while  the  condi- 
tion is  not  altogether  rare,  it  cannot  be  said  to  be  frequent,  and 
is  certainly  less  frequent  now  than  it  was  reported  to  be  in  the 
old  slave  days.  It  is  certainly  more  common  in  more  tropical 
latitudes.  It  is  certainly  also  a  negro  disease,  because  it  is  very 
rarely  observed  outside  of  the  colored  population.  I  regret  that 
I  am  not  able  to  present  any  statistics  as  to  its  relative  fre- 
quency. I  have  probably  seen  five  typical  cases  in  the  leg  and 
scrotum  during  an  experience  of  fifteen  years.  Dr.  Hill,  of 
Montgomery,  Alabama,  has  reported  {Medical  News,  June  30, 
1894)  six  cases  observed  in  Alabama  from  1886  to  1893,  all  in 
negro  patients.  I  am  inclined  to  believe  that  this  is  an  uncom- 
mon experience  for  one  practitioner,  even  when  situated  in  a 
centre  favorable  for  observation. 

Angioma.  Angiomatous  or  telangiectatic  growths  are  re- 
ported to  be  rare  in  the  negro,  though  we  would  expect  these 
formations  to  be  more  frequent  in  view  of  the  greater  activity  of 
the  mesoblastic  derivatives  in  this  race.  It  is  evident  that  super- 
ficial, cutaneous,  or  capillary  naevi  must  be  difficult  of  recognition 
in  this  race.  In  the  main,  however,  I  believe  that  the  general 
impression  as  to  the  comparative  rarity  of  these  lesions  is  not 
borne  out  by  the  facts.  Unfortunately,  the  statistics  which  I 
have  been  able  to  gather  from  our  hospital  records  are  insuffi- 
cient for  comparative  purposes.  Nevertheless  we  find  that  7 
cases  of  angiomatous  growths  are  reported  in  our  records  for 
the  decennium.     Of  these  4  occurred  in  white  subjects  and  3  in^ 
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colored  patients.  In  proportion  to  the  stated  decennial  popu- 
lation of  the  hospital  (see  Table  I.),  this  would  indicate  a  greater 
frequency  in  the  colored  population ;  thus,  0.0089  Per  ceut.  of 
the  white  and  0.0156  per  cent,  of  the  colored  would  be  af- 
fected with  this  class  of  growths.  Or,  more  graphically,  9  in 
in  ioo,oco  white  and  16  in  100,000  colored  people  would  suffer 
from  this  condition. 

The  Malignant  Neoplasms.  My  individual  experience  in 
the  surgical  wards  of  the  Charity  Hospital  had  led  me  to  be- 
lieve years  ago  that  the  negro  was  more  subject  than  the  white 
race  to  the  benign  tumors  of  the  connective  tissue  group  of  the 
adult  type ;  but,  accepting  the  general  opinion  as  to  the  relative 
immunity  of  the  African  race  from  the  malignant  neoplasms  in 
general,  I  doubted  the  greater  frequency  of  the  malignant  neo- 
plasms of  the  embryonal  connective  tissue  type,  viz.,  the  sarco- 
mata. Therefore,  when  Balloch  announced  that  the  sarcomatous 
growths  also  predominated  in  the  black  race,  I  was  not  prepared 
to  accept  his  opinion  unless  supported  by  sufficient  evidence. 
The  data  furnished  by  subsequent  investigation  proved,  however, 
that  the  colored  race  is  not  only  more  liable  than  the  white  to 
the  benign  neoplasms  of  the  mature  connective  tissue  type,  but 
that  it  is  also  more  liable  to  the  embryonal  growths  of  both 
mesoblastic  and  epiblastic  derivation,  which  is  more  than  Bal- 
loch has  contended,  for  he  believes,  with  the  majority  of  ob- 
servers, that  "  the  negro  shows  a  remarkable  freedom  from 
malignant  disease,"  meaning  by  this  true  carcinomatous  tumors. 
He  says :  "  Epithelioma  is  almost  never  seen,  and  carcinoma 
but  rarely.  In  a  recent  number  of  the  Medical  News  Kelly 
notes  several  cures  of  epithelioma  of  the  cervix  uteri,  seen  in 
colored  persons,  one  of  whom  seemed  to  be  a  negress  of  per- 
fectly pure  blood.  Sarcoma  is  the  most  frequent  of  the  malig- 
nant neoplasms  in  negroes,  a  fact  upon  which  I  desire  to  lay 
special  stress." 

In  Senegal,  Girard  and  Huard  say  that  they  have  never 
known  cancer  in  the  black  race ;  Dr.  Chassaniol  only  saw  one 
case,  a  cancer  of  the  breast,  in  a  negress.  In  this  country  the 
same  impression  evidently  prevails.    Dr.  Tiffany  says  (Joe.  cit.): 
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u  of  malignant  growths,  the  ones  most  common  in  the  negro  are 
the  sarcomatous,  and  these  are  usually  in  relation  with  the 
skeleton  (osteo-sarcoma).  Carcinoma  is  very  rare  in  the  negro." 
Dr.  Tiffany  reports  never  having  seen  an  epithelioma  of  the  lip 
or  face  in  the  negro.  He  mentions  only  one  case  of  epithelioma 
of  the  tongue.  Christopher  Johnson,  of  Baltimore,  also  believed 
epithelioma  to  be  less  frequent.  The  late  Prof.  T.  G.  Richardson, 
of  this  city,  showed  statistics  from  the  hospital  which  indicated 
that  epithelioma  was  not  as  rare  as  believed  by  other  surgeons. 
Briggs  did  not  believe  that  cancerous  affections  were  as  frequent 
in  the  negro  as  in  the  white.  Yandell,  of  Louisville,  expressed 
a  similar  opinion. 

According  to  the  Tenth  Census  the  proportion  of  deaths  from 
cancer  per  100,000  of  living  population  is  for  the  whites  20.54 
and  for  the  colored  5.85  ;  in  the  females  the  proportions  are, 
for  the  whites  35.44,  and  for  the  colored  19.32.  Corson,  of 
Savannah,  who  quotes  these  figures,  says  :  "  From  all  I  can  learn, 
however,  cancer  is  more  common  now  than  before  emancipation, 
when  the  vital  equation  of  the  race  was  better.  The  cases  I 
meet  are  very  rapid,  especially  of  the  cervix  uteri,  etc.  The  sta- 
tistics gathered  by  Dr.  Herrick,  of  this  city,  from  the  mortality 
reports  of  the  leading  cities  of  the  South,  from  1879  to  1880 
would  also  indicate  that  cancer  was  then  less  frequent  in  the 
colored  race."1 

It  would  appear  from  all  this  and  other  evidence  that  the 
opinion  which  has  long  existed  that  the  negro  was  formerly  less 
liable  to  malignant  disease,  and  especially  as  to  true  cancer,  is 
founded  on  some  ground,  though  it  is  equally  certain  that  at 
present  cancer  affects  the  races  in  the  same  proportion  But  our 
hospital  statistics  go  further  than  this,  and  indicate  a  greater 

1  Hoffmann  (Race  Traits  of  American  Negro,  p.  117  et  seq.)  quotes  the  statistics  of 
the  cities  of  Baltimore  and  Washington,  which,  according  to  the  Tenth  Census,  would 
indicate  that  the  mortality  is  greater  from  cancer  among  the  colored  people  of  middle 
age  than  among  whites  of  the  same  age. 

"  Dr.  Middleton  Michel,  of  Charleston,  S.  C,  has  clearly  disproved  the  statement  of 
Schroder  that  carcinoma  uteri  or  any  form  of  carcinoma  seldom  affects  the  negro  women. 
According  to  Dr.  Michel,  there  have  been  48  cases  of  cancer  of  the  uterus  among  the 
whites,  and  53  cases  among  the  colored  families  of  Charleston  during  the  period  1878- 
1891. 
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prevalence  of  cancer  among  the  colored  patients.  As  they  faith- 
fully represent  the  experience  furnished  by  this  institution,  they 
are  worthy  of  serious  consideration. 

Beginning  with  the  sarcomata,  we  grouped  under  this  title  all 
the  cases  reported  as  pure  sarcoma,  osteo-sarcoma,  myeloid- 
sarcoma,  glio-sarcoma,  lympho-sarcoma,  adeno-sarcoma,  fibro- 
sarcoma, and  melano-sarcoma.  (Of  this  last  variety  there  was 
only  one  case  in  ten  years,  and  this  occurred  in  a  white  man.) 
In  all  169  cases  of  sarcoma  were  collected  and  grouped  in  the 
following  table  : 

Table  XXIII.     Sarcoma.     Years,  1884-1894. 
1884.  Whites,  8  cases,  2  deaths;  colored,  3  cases,  1  death. 
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The  summary  of  this  table  shows  that  sarcoma  is  both  more 
frequent  and  more  fatal  in  the  negro. 

Then  another  table  was  prepared  of  all  the  cases  reported  as 
epithelioma,  scirrhus,  or  encephaloid,  or  simply  designated  as 
cancer,  believing  that  this  term  has  been  applied,  at  least  in  the 
last  ten  years,  to  conditions  which  were  strictly  cancerous  and 
not  sarcomatous.  It  is  certainly  possible,  and  even  more  than 
probable,  that  many  sarcomata  have  been  included  under  this 
name  "  cancer,"  and  this,  I  believe,  is  confirmed  by  the  great 
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excess  of  the  cancers  over  the  sarcomata  in  the  sum  total  of 
the  cases,  which  cannot  be  clinically  true.  Nevertheless,  as  the 
hospital  staff  has  been  educated  to  the  idea  of  separating  sar- 
coma from  carcinoma,  it  is  certain,  especially  for  the  last  few 
years,  that  the  word  has  been  used  in  the  majority  of  cases  in 
its  strictly  histological  sense.  It  is  to  be  regretted  that  in  a 
great  many  cases  the  diagnoses  were  clinical  and  not  micro- 
scopical. On  this  account  it  cannot  be  said  that  the  statistics 
are  final  and  conclusive  in  deciding  the  relative  frequency  of  the 
malignant  epithelial  growths  in  the  two  races. 

Table  XXIV.     Carcinoma  and  epithelioma.      Years,  1884-/894. 
1884.  Whites,  43  cases,  16  deaths;  colored,  24  cases,  8  deaths. 


1885. 
1886. 
1887. 
1888. 
1889. 

1890.  * 

1891.  ' 

1892.  « 

1893.  - 
Total,  815 


43 

57 
47 
55 
54 

53 
46 

52 
60 


17 
25 
14 
12 

17 
20 

IS 

15 
17 


17 

28 

35 
24 

31 
37 
38 
37 
34 


11 

9 
11 

9 
6 

18 

13 

13 

9 


Whites,  510 — 168  deaths;  Colored,  305—107  deaths. 

Colored,  per  cent. 


Actual  prevalence    . 
Actual  mortality 
Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent. 
.       62.58 

•       32-94 
.  I.13 

11  in  1000 
0.372 
37  in  10,000 


37-42 

35-°8 

i-59 

16  in  1000 

o-556 
56  in  10,000 


According  to  this  table  it  would  certainly  appear  that  in  pro- 
portion to  population  the  epithelial  growths  are  not  only  more 
frequent,  but  much  more  fatal  in  the  colored  race. 

In  addition  to  the  cases  incorporated  in  the  preceding  tables, 
we  found  15  cases  reported  simply  "  malignant  growths,"  with- 
out specifying  the  precise  nature  of  the  growth.  Of  these  cases 
9  occurred  in  white,  and  6  in  colored  subjects.  Of  these,  2 
white  and  2  colored  died. 
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In  proportion  to  the  decennial  population,  this  would  indi- 
cate that  0.020  per  cent,  of  the  white,  and  0.031  per  cent,  of  the 
colored ;  or,  again,  that  2  in  10,000  of  the  white,  and  3  in  10,000 
of  the  colored  population  were  classed  as  "  malignant  disease." 

We  cannot  dismiss  the  subject  of  malignant  disease  without 
noting  the  comparative  rarity  of  melanotic  sarcoma  in  the  negro 
in  the  tissues  outside  of  the  eye.  The  only  cases  that  have 
been  recorded  in  the  hospital  are  three  in  number,  and  these 
were  all  white  patients.  This  is  certainly  a  singular  exemption 
when  we  consider  the  vast  amount  of  melanotic  pigment  that  is 
stored  up  in  the  negro.  This  would  indicate  that  from  the  very 
fact  that  its  physiological  production  is  so  marked  a  character 
of  the  black  race,  the  control  of  its  distribution  and  elaboration 
is  better  and  more  vigilantly  guarded  by  the  organism.  We 
may  account  for  the  comparatively  greater  frequency  in  the 
white  by  the  fact  that  melanogenesis  is  physiologically  restricted 
to  certain  limited  areas,  and  is,  at  best,  a  rudimentary  function, 
and  therefore  less  under  trophic  control  than  in  the  black  race. 

On  the  other  hand,  malignant  lymphoma  or  lympho-sarcoma 
of  the  neck  exists  quite  frequently  in  our  colored  services,  and 
I  have  preserved  two  photographs  of  rapidly  disseminated  cases 
which  ran  a  frightfully  short  course,  and  terminated  fatally  in 
the  midst  of  all  the  classical  complications  of  this  terrible  con- 
dition. This  fact  is  significant  in  connection  with  the  recog- 
nized "  lymphatic  temperament  "  of  the  race. 

After  this  brief  survey  of  the  histogenetic  peculiarities  of  the 
races  under  comparison,  we  will  conclude  with  the  following 
propositions : 

1.  That  the  tendency  to  the  formation  of  neoplastic  tissue 
whether  purely  hyperplastic  or  heteroplastic  is  greater  in  the 
negro  than  in  the  white  race. 

2.  That  the  typical  mesoblastic  derivatives  of  the  adult  con- 
nective tissue  group  are  especially  prone  to  develop  in  the  negro. 

3.  That  of  this  group,  the  fibroma  and  cicatricial  keloid  pre- 
ponderate sufficiently  to  give  to  the  black  race  a  striking  patho- 
logical peculiarity. 
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4.  That  the  mesoblastic  derivatives  of  the  embryonal  connec- 
tive tissue  type,  i.  e.,  the  sarcomata,  are  also  apparently  more 
frequent  in  the  negro,  with  the  sole  exception  of  the  melanotic 
sarcomas,  which  are  rare. 

5.  That  contrary  to  the  generally  accepted  belief,  the  epi- 
blastic  derivatives  of  embryonal  type,  or  the  true  cancers,  ap- 
pear, statistically  at  least,  to  be  even  more  common  than  in  the 
white  race. 

6.  That  in  regard  to  the  malignant  neoplasms  the  negro  con- 
stitution has  probably  undergone  some  change  under  the  con- 
ditions of  American  civilization,  since  it  cannot  be  doubted  that 
cancer  is  comparatively  rare  in  the  native  African,  rare  also  in 
the  original  slave  population  of  this  country,  and  has  only  be- 
come a  common  disease  in  the  American  negro  of  the  last  few 
generations.  It  is  also  probable  that  the  conditions  that  are 
causing  an  increase  in  the  prevalence  of  cancer  among  the  whites 
are  also  acting  with  the  same  effect  upon  the  negroes. 

The  Venereal  Infections. 

This  embraces  the  great  venereal  trinity — syphilis,  chancroid, 
and  gonorrhoea.  Whatever  may  be  the  conflicting  opinions  of 
some  clinicians  and  bacteriologists,  the  fact  always  remains  that 
the  condition  known  by  these  terms  indicate  three  distinct  and 
radically  different  types  of  infection.  As  to  the  first  (syphilis), 
and  last  (gonorrhoea),  there  can  be  no  question  as  to  their  abso- 
lute specificity.  It  is  only  chancroid  that  is  still  claimed  to  be 
a  non-specific  disease,  though  there  is  good  evidence  in  favor 
of  its  bacterial  specificity  (e ,g.,  the  Ducrey-Unna  strepto-bacil- 
lus).  Whether  it  be  due  to  a  specific  germ  or  not,  is  not  essen- 
tial, however,  for  our  purpose.  What  is  more  interesting,  from 
a  point  of  view  of  negro  pathology,  is  the  fact  that,  while  the 
germ  of  syphilis  is  non-pyogenic,  the  micro-organisms  of  chan- 
croid and  gonorrhoea  are  essentially  so.  In  view  of  the  more 
important  consequences  that  would  follow  a  greater  suscepti- 
bility to  syphilis,  or  a  greater  resistance  to  it,  in  either  race,  we 
have  preferred  to  give  this  great  pandemic  separate  considera- 
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tion  in  the  group  of  the  general  surgical  infections.  It  is  evi- 
dent, nevertheless,  that  the  influence  of  such  widely  diffused 
infections  as  the  chancroidal  and  the  gonorrhceal  poisons  in 
determining  the  pathological  physiognomy  of  a  race  should  not 
be  underestimated.  This  is  especially  true  in  the  case  of  the 
negro,  on  accouut  of  the  supposed  pyogenic  tendencies  of  this 
race,  which  would  presumably  predispose  it  to  these  essentially 
pus-forming  diseases.  Before  undertaking  the  study  of  these 
two  infections,  it  will  be  well  to  consider  the  relative  prevalence 
and  mortality  of  the  races  from  the  venereal  diseases  collec- 
tively. For  this  purpose  we  have  prepared  a  table  which 
includes  all  the  cases  treated  in  the  venereal  services  of  the 
hospital.  These  are  recorded  annually  in  a  separate  section  of 
our  reports,  and  include  the  major  part  of  the  syphilitic,  chan- 
croidal and  gonorrhceal  cases  treated  in  the  hospital  during 
the  last  decennium.  Many  of  the  more  distant  sequelae  of  these 
infections  are,  however,  included  in  other  sections  of  our  reports, 
especially  in  the  eye,  ear,  nose,  and  throat  sections,  and  in  the 
dermatological  and  genito-urinary  services.  Notwithstanding 
its  incompleteness,  this  table  will  give  a  fairly  representative 
idea  of  the  relative  prevalence  and  mortality  from  the  acute 
manifestations  of  the  venereal  group  in  the  two  races. 


Table  XXV. 

Venereal  diseases. 

Years,  1884-18Q4 

Whites. 

Year. 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884. 

204 

24 

l8o 

8 

1885. 

212 

23 

189 

5 

1886. 

2!5 

21 

I94 

4 

1887. 

194 

35 

159 

2 

1888. 

245 

49 

196 

I 

1889. 

236 

17 

219 

6 

189O. 

188 

29 

159 

7 

189I. 

241 

23 

218 

4 

1892. 

230 

14 

216 

3 

I893. 

243 

28 

2I5 

9 

Total, 

• 

. 

1945 

49 

57o 
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Year.         Total. 

1884.  88 

1885.  87 

1886.  74 

1887.  69 

1888.  83 

1889.  103 

1890.  71 

1891.  142 

1892.  2l6 

1893.  236 

Total, 

Total  cases,  3001. 

Actual  prevalence    . 
Actual  mortality 

Decennial  prevalence 

Decennial  mortality 


Colored. 

Remaining 
Dec.  31st. 

5 
17 

3 
18 
n 

3 
15 
18 
11 
10 


Discharged 
and  died. 

8l 
70 
71 

51 

72 

IOO 

56 

124 

205 

226 

IO56 


Whites,  per  cent. 
.       64.81 
2.52 

25  in  1000 
4.30 

43  in  1000 
0.108 
11  in  10,000 


Died. 

6 

4 
2 

7 

1 

10 

5 
8 

7 
13 
63 

Colored,  per  cent. 

35-J9 

5-97 

60  in  1000 

5-49 
55  in  1000 
0.327 
33  in  10,000 


It  would  appear  from  this  table  that  the  venereal  diseases,  as 
a  whole,  are  decidedly  more  prevalent  and  three  times  more 
fatal  in  the  colored  than  in  the  white  race.  We  have  already 
seen  that  this  is  true  of  syphilis  when  separately  considered. 

Chancroid.  All  the  cases  of  chancroid  that  have  been 
treated  in  the  wards  during  the  decennium  have  been  collected 
in  the  following  table  :  1 
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Table  XXVI.     Chancroid.     Years,  1884-1894. 
1884.  Whites,  44  cases,  o  deaths;  colored,  24  cases,  o  deaths. 


1885. 

a 

66 

tt 

1 

tt 

II        < 

(      0 

1886. 

It 

51 

it 

1 

ti            1 

II        < 

'      0 

1887. 

tt 

53 

a 

0 

a 

15        * 

'       1 

1888. 

11 

70 

a 

0 

a 

13       ' 

'      0 

1889. 

t. 

5° 

a 

0 

it 

'             20       ' 

'      0 

1890. 

a 

38 

tt 

0 

a 

23       ' 

'       2 

1891. 

it 

83 

tt 

0 

tt 

1         45     ' 

'       1 

1892. 

tt 

7i 

n 

0 

tt 

'         58     ' 

1      0 

1893. 

tt 

61 

tt 

0 

a 

'         92     ' 

'       2 

Total,  899:  Whites,  587 — 2  deaths;  Colored,  312 — 6  deaths. 


Actual  prevalence   . 
Actual  mortality 

Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent.  Colored,  per  cent. 

•       65.29  34.71 

O.341  I.92 

34  in  10,000     192  in  10,000 

1.30  1.62 

13  in  1000  16  in  1000 

0.0044  0.0312 

4  in  100,000    31  in  100,000 


The  cases  of  chancroidal  disease  that  are  here  represented 
are  all  of  an  aggravated  or  complicated  type,  as  the  simple  cases 
are  usually  treated  in  the  out-door  clinics.  According  to  this 
table,  the  chancroidal  infection  of  all  kinds,  irrespective  of 
locality  or  condition,  and  associated  with  the  characteristic 
bubo,  is  both  more  frequent  and  more  virulent — if  we  must  be 
guided  by  the  greater  mortality — in  the  negro  than  in  the  white 
race.  I  do  not  believe,  however,  that  the  excess  in  the  number 
of  negro  cases  must  be  considered  as  a  specific  racial  peculiarity 
or  as  an  indication  of  a  greater  tendency  to  suppuration  in  the 
race.  I  believe  that  this  excess  of  cases  is  readily  explained 
by  the  longer  prepuce  of  the  negro,  which,  together  with  un- 
cleanliness,  predisposes  to  balanitis,  and  prepare  the  soil  for 
infection.  The  weaker  resistance  of  the  lymphatic  system  of 
the  negro  may  also  enter  as  a  predisposing  factor  in  favoring 
the  contamination  of  the  inguinal  lymphatics.  In  connection 
with  this  condition  we  must  repeat  what  we  have  said  so  often 
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about  all  other  diseases,  that  chancroid  is  apparently  more  dan- 
gerous in  the  negro  because  the  people  of  this  race  rarely 
appeal  to  hospital  assistance  unless  forced  to  do  so  by  the 
direst  necessity.  Hence  it  is  that  phagedenic  and  serpiginous 
ulceration  are  more  often  seen  in  the  colored  than  in  the  white 
wards.  In  support  of  this  statement,  that  phimosis,  to  the  extent 
of  requiring  operative  relief,  is  more  frequent  in  the  negro  than 
in  the  white  race,  I  would  submit  a  table  which  embraces  141 
cases  treated  in  the  wards  during  the  last  decennium  : 


Table  XXVII.     Phimosis.      Years,  1884- 18 Q4. 

1884.  Whites,  9  cases,  o  deaths;    colored,    1  cases,  o  deaths. 

1885 

1886 

1887 

1888 

188) 

1890 

1891 

1892 

1893 

Total,  141:  Whites,  84 — o  deaths;  Colored,  57 — o  deaths. 

Whites,  per  cent.  Colored,  per  cent. 


6 

tt 

O 

11 

{t 

O 

11 

a 

O 

6 

a 

O 

8 

ti 

O 

1 

a 

O 

11 

tt 

O 

10 

a 

O 

11 

it 

O 

2 

<  i 

O 

5 

it 

O 

0 

11 

O 

4 

it 

O 

2 

it 

O 

2 

11 

O 

4 

it 

O 

9 

tt 

O 

!<S 

tt 

O 

Actual  prevalence    . 
Decennial  prevalence 


•     59-57 
0.186 
19  in  10,000 


40.43 
0.296 
30  in  10,000 


By  comparison  with  the  respective  total  white  and  black  hos- 
pital population  of  the  decennium  we  realize  that  nearly  twice 
as  many  more  negroes  than  whites  are  liable  to  phimosis  re- 
quiring surgical  treatment  in  hospital  practice. 

This  is  certainly  in  accordance  with  my  experience  and  that 
of  all  local  surgeons. 

More  important  still  than  chancroid  is  gonorrhoea  and  its 
complications.  All  the  cases  of  gonorrhoea  that  have  been  re- 
corded as  such  have  been  collected  in  the  following  table  : 
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Table  XXVIII.     Gonorrhcea.     Years,  1884-1894. 

1884.  Whites,  35  cases,  o  deaths;  colored,  6  cases,  o  deaths. 

1885 

t886 

1887 

1888 

1889 

1890 

1891 

1892 

1893 

Total,  366:  Whites,  287 — o  deaths;  Colored,  79 — o  deaths. 


32 

(i 

O 

3° 

n 

O 

19 

a 

O 

12 

tt 

O 

37 

it 

O 

25 

tt 

O 

25 

tt 

O 

33 

tt 

O 

39 

it 

O 

3 

ii 

O         " 

6 

n 

O         " 

1 

a 

O         *' 

10 

it 

O         " 

6 

tt 

O         " 

6 

a 

O         " 

8 

tt 

O         " 

16 

a 

O         " 

17 

tt 

O         " 

Actual  prevalence    . 
Decennial  prevalence 


Whites,  per  cent.  Colored,  per  cent. 

.       78.42  21.58 

0.635  °-4H 

635  in  100,000     411  in  100,000 


This  summary  would  appear  to  indicate  that,  contrary  to  the 
general  belief,  gonorrhcea  is  less  prevalent  in  the  black  popu- 
lation. It  is  to  be  regretted  that  the  records  of  cases  in  the 
out-door  clinic  have  not  been  sufficiently  classified  and  published, 
as  the  statistics  from  this  source  would  certainly  indicate  at 
least  a  greater  statistical  equilibrium  between  the  races  than  is 
shown  by  the  in-door  reports.  It  is  also  undeniable  that  many, 
if  not  the  vast  majority  of  the  milder  cases,  are  treated  by  drug- 
gists and  others.  That  gonorrhoea  is  more  frequent  in  the 
negro  is  apparently  sustained  by  Surgeon  Armstrong's  report 
of  the  out-clinic  department  of  the  United  States  Marine  Hos- 
pital at  Memphis,  for  the  quinquennium  1881-85  (/.  c).  Ac- 
cording to  these  statistics,  8.8  per  cent,  of  the  whites  and  12.6 
per  cent,  of  the  colored  had  gonorrhcea. 

Knowing  the  great  role  played  by  gonococcal  infection  in 
the  production  of  the  inflammatory  diseases  of  the  female 
genital  tract,  we  have  sought  for  the  comparative  influence  in 
the  races  of  this  dominant  element  in  their  causation,  by  com- 
piling a  table  of  all  the  cases  of  diseases  of  the  female  organs  of 
generation  as  they  are  separately  grouped  in  our  reports.  The 
results  are  shown  in  the  summary  of — 
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Table  XXIX.     Diseases  of  the  female  organs  of  generation  {excluding 
tumors}.     Years,  1884-18Q4. 

Whites. 


Year. 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884 

77 

IO 

67 

I 

1885 

52 

7 

45 

I 

1886 

62 

7 

55 

O 

1887 

70 

13 

57 

I 

1888 

no 

5 

i°5 

O 

1889 

77 

13 

64 

I 

189O 

89 

8 

81 

O 

189I 

94 

9 

85 

I 

1892 

118 

8 

no 

O 

1893 

145 

5 

140 

5 

Total,    . 

Colored. 

809 

10 

Year. 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884 

31 

3 

28 

O 

1885 

27 

1 

26 

I 

1886 

18 

2 

l6 

O 

1887 

33 

7 

26 

O 

1888 

48 

1 

47 

O 

1889 

44 

1 

43 

O 

189O 

7i 

7 

64 

O 

189I 

73 

5 

68 

2 

1892 

74 

4 

70 

2 

1893 

107 

6 

IOI 

4 

Total,    . 
Total  1 

ivhite  and  colored 

cases,  1298. 

.     489 

9 

Whites,  per  cent. 

Colored,  per  cent 

Actual 

prevalence   . 

. 

62.33 

37-67 

Actual 

mortality 

. 

1.24 

I.84 

12  in 

1000 

18  in  1000 

Decen 

nial  prevalence 

. 

1.79 

2.54 

18  in 

1000 

25  in  1000 

Decen 

trial  mortality 

. 

0.022 

0.047 

22  in  100,000       47 

in  100,000 
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In  this  table  all  the  diseases  of  the  female  generative  organs 
are  included  except  the  neoplastic  formation,  such  as  the  cysts, 
fibroids,  cancers,  and  other  tumors,  which  are  grouped  in  a 
separate  section.  The  diseases  that  preponderate  in  this  table 
are  the  various  types  of  metritis  and  tubo-ovarian  infection,  some 
the  post-puerperal  traumatisms  of  the  genital  tract,  together  with 
a  lesser  number  of  functional  disorders  of  menstruation.  The 
majority  of  these  diseases  are  due  to  either  gonorrhceal  or  puer- 
peral infection. 

Now  the  summary  at  the  end  of  this  table  indicates  plainly 
that  the  diseases  under  consideration  are  nearly  twice  as  frequent 
in  the  colored,  and  that  the  mortality  is  double  that  of  the  white 
women  treated  for  the  same  complaints  in  the  same  institution. 

This  would  encourage  the  belief  that  the  dominant  and  most 
dangerous  cause  of  these  diseases,  gonorrhoea,  is  more  com- 
mon and  more  virulent  among  the  colored  than  among  the 
white  population. 

If  we  seek  for  other  indirect  evidence  as  to  the  relative  status 
of  the  races  in  regard  to  gonococcal  infection,  we  shall  find 
some  information  in  the  comparative  study  of  the  sequelae  and 
complications  of  this  disease  in  the  male.  Of  these,  stricture 
of  the  urethra  is  a  favorable  lesion  for  comparative  study,  and 
the  accompanying  table  fairly  gives  the  desired  information  : 


Table  XXX.     Stricture  of  urethra.      Years,  1884-1894. 
1884.  Whites,  28  cases,  o  deaths;  colored,  14  cases,  3  deaths. 


1885. 

a 

19 

'      3 

1886. 

a 

22 

1      1 

1887. 

a 

32 

0 

1888. 

tt 

31 

'       1 

1889. 

(( 

31 

<      2 

1890. 

tt 

36 

"      3 

1891. 

tt 

25 

<       1 

1892. 

IC 
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299 — 13  deaths;  Colored,  247 — 31  deaths. 
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Whites,  per  cent.  Colored,  per  cent. 

Actual  prevalence    ....     54.76  45.24 

Actual  mortality      ....       4.35  I2-55 

Decennial  prevalence      .         .         .       0.662  1.284 

66  in  10,000        128  in  10,000 
Decennial  mortality         .         .         .       0.029  0.161 

29  in  100,000     161  in  100,000 

According  to  this  table,  stricture  of  the  urethra  which  is 
■essentally  a  fibroid  or  cicatricial  process,  is  found  to  be  twice  as 
frequent  and  five  times  more  fatal  in  the  colored  hospital  popu- 
lation. 

My  experience  in  regard  to  stricture  in  the  negro  coincides 
in  every  particular  with  the  statement  made  by  Dr.  Corson,  of 
Savannah  (/.  c,  p.  149),  viz. :  "  I  have  never  among  the  whites 
seen  such  neglected  cases  of  old  strictures  where  urethral 
abscesses  and  fistulas  have  formed,  and  where  they  have  been 
content  to  go  along  without  interference  until,  perhaps,  extra- 
vasation of  urine  has  compelled  them  at  the  eleventh  hour  to 
seek  surgical  help."  I  have  certainly  operated  more  frequently 
for  extravasation  of  urine,  and  observed  more  cases  of  gan- 
grenous scrotum  and  penis  in  the  colored  wards  ;  and  my 
experience  in  this  particular  confirms  again  what  Dr.  Corson 
has  said  of  this  and  other  surgical  conditions  in  the  negro,  viz., 
that  they  reveal  the  apathy,  the  indifference,  to  make  a  struggle 
for  life,  which  is  such  a  strong  psychical  trait  of  the  race. 

Other  complications  of  gonorrhoea  which  I  have  tabulated  for 
comparison  are  orchitis  and  epididymitis. 

We  have  collected  a  total  of  250  cases;  of  these  202  were 
white  and  48  colored.  According  to  the  total  decennial  popu- 
lation, the  proportion  of  these  cases  of  testicular  inflammation 
would  be  0.447  Per  cent,  of  the  white  and  0.249  Per  cent,  of  the 
colored  population.  In  other  words,  45  in  10,000  white  and  25 
in  10,000  colored,  would  be  liable  to  this  special  complication. 

Here  we  find  that  this  complication  is,  statistically  at  least, 
much  less  prevalent  in  the  negroes,  almost  in  the  proportion 
of  one  colored  to  two  whites.  I  must  admit  that  this  relative 
immunity  of  the  testicle  from  gonorrhceal  inflammation  appears 
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to  be  confirmed  by  my  personal  experience,  but  I  cannot  offer 
a  satisfactory  explanation  of  this  apparent  exemption  unless  it 
be  that  irritant  effect  of  the  gonococcus  is  chiefly  expended  upon 
the  epithelium  of  the  urethra,  which  desquamates  sufficiently  to 
expose  the  connective-tissue  substratum  of  the  mucosa,  and 
thus  brings  into  relief  the  fibroid  tendency  of  the  negro,  thereby 
explaining  the  greater  frequency  of  stricture  in  the  race.  If 
these  statistics  represent  the  actual  status  of  the  negro  on  this 
point — and  they  are  certainly  faithful  exponents  of  our  recorded 
experience — then  the  gonorrhceal  virus  would  not  be  as  diffusi- 
ble in  the  race  as  it  is  in  the  whites,  for  not  only  do  orchitis 
and  epididymitis  appear  to  be  less  frequent  in  the  colored  popu- 
lation, but  cystitis  is  also  less  prone  to  follow  the  specific  of 
infection,  as  is  shown  by  the  accompanying  table: 


1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
i893 


Table  XXXI.     Cystitis.     Years,  1884-18Q4. 
Whites,  7  cases,  2  deaths ;  colored,  4  cases,  o  deaths. 


15 

8 

17 
23 

17 
21 

27 
14 


1 
2 
4 
3 
3 
18 

9 
13 


Total,  229:   Whites,  164 — 17  deaths;  Colored,  65 — 6  deaths. 


Actual  prevalence    . 
Actual  mortality 
Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent. 
71.62 

•     io-37 
o-363 


Colored,  per  cent. 
28.38 

9-23 
0-338 


36  in  10,000         34  in  10,000 
0.0376  0.0312 

38  in  100,000        31  in  100,000 


A  diminished  tendency  to  gonorrJic&al  rheumatism  is  also  shown 
by  our  hospital  experience,  for  out  of  23  cases  admitted  for  this 
condition,  or  existing  as  complications  of  gonorrhoea,  17  were  in 
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white  subjects  and  6  in  colored;  or,  proportionally  stated,  O.376 
per  cent,  of  the  white,  and  0.312  per  cent,  of  the  colored  popula- 
tion were  admitted  for  this  condition.  The  difference,  however, 
is  very  slight,  for  if  we  state  the  proportion  more  graphically 
we  see  that,  according  to  the  decennial  population,  38  in  100,000 
colored,  and  31  in  100,000  white,  would  be  subjects  for  this 
complaint. 

The  difference  in  favor  of  a  diminished  prevalence  in  the 
negro  is  also  shown  by  our  experience  in  gonorrheal  bubo. 
Twenty-eight  cases  of  this  complication  were  collected — 23  in 
the  white  and  5  in  the  negro.  Proportionally  to  the  decennial 
population,  this  would  mean  that  0.0509  per  cent,  of  the  white 
and  0.0260  per  cent,  of  the  colored,  or  5 1  in  100,000  white  and 
26  in  100,000  colored,  are  admitted  for  the  treatment  of  gonor- 
rhceal  bubo.  In  other  words,  gonorrhceal  bubo  is  likely  to 
occur  twice  more  often  in  the  white  than  in  colored  persons. 

On  the  other  hand,  it  would  appear  that  the  mucous  surface 
(conjunctiva)  of  the  eye,  like  the  urethral  mucosa,  is  more  subject 
to  gonorrheal  infection  than  in  the  white.  We  have  collected 
35  cases  of  gonorrhceal  ophthalmia  for  the  whole  decennium — 
17  in  the  white  and  18  in  the  colored  patients,  or  48.57  per 
cent,  were  white  and  51.43  per  cent,  were  colored  patients. 
Stated  proportionally  to  the  population,  0.0376  per  cent.,  or  38 
in  100,000,  of  the  white,  and  0.0936  per  cent.,  or  94  in  100,000, 
of  the  colored  population  suffered  from  this  grave  complication. 
Another  complication  which  is  not  rare  in  consequence  of 
gonorrhceal  urethritis,  is  prostatitis.  Yet  it  is  surprising  to  see 
how  rarely  it  appears  in  our  hospital  reports.  Thus,  for  a  whole 
decade  we  have  been  able  to  collect  only  three  cases — two  white 
and  one  colored.  Of  course,  no  conclusion  can  be  drawn  from 
this,  except  that  this  condition  occurs  in  both  races. 

In  conclusion,  according  to  my  experience,  the  gonorrhceal 
poison  is  only  more  active  in  the  negro  in  the  urethral  and 
ophthalmic  mucosae,  and  probably  also  in  the  mucosa  of  the 
female  genital  tract.  It  is  apparently  less  virulent  than  in  the 
white  race  in  the  testicle,  bladder,  lymphatics  and  other  parts 
such  as  the  muscles  and  joints. 
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To  terminate  with  the  comparative  study  of  other  important 
genito-urinary  conditions  of  surgical  interest,  we  will  present  a 
table  of  the  cases  of  hydrocele  of  the  tunica  vaginalis  testis  which 
have  been  reported  in  our  hospital.  In  all,  108  cases  have  been 
collected,  68  of  these  were  in  white  subjects  and  40  in  colored 
patients;  or  62.96  per  cent,  were  white  and  37.04  per  cent, 
colored.  In  relation  to  the  population,  the  true  proportion 
would  be  0.15 1  per  cent,  of  the  white  and  0.208  per  cent,  of  the 
colored  population;  or,  more  plainly,  15  in  10,000  white  and  21 
in  10,000  colored,  suffered  from  this  lesion  of  the  vaginal  tunic. 

A  surgical  disease  of  the  genital  apparatus  that  deserves 
special  notice  in  connection  with  negro  pathology  is  senile  en- 
largement or  hypertrophy  of  the  prostate  gland.  Here  the  greater 
liability  of  the  negro  to  fibroid  change  should  show  itself  to 
advantage,  and  according  to  our  meagre  statistics  it  does  appear 
to  be  more  frequent  and  more  fatal  in  individuals  of  this  race. 

In  all,  only  37  cases  were  recorded  in  the  reports.  Of  these 
22  were  in  white  and  15  in  colored  subjects.  Two  of  the  white 
and  three  of  the  colored  died.  In  proportion  to  the  population 
this  would  mean  that  0.049  Per  cent,  of  the  white  and  0.078  of 
colored;  or,  again,  49  in  ico.ooo  white  and  78  in  100,000  col- 
ored, are  subject  to  this  condition  in  hospital  practice. 

As  a  whole,  hypertrophy  of  the  prostate  does  not  appear  to 
be  a  common  hospital  disease  in  this  city. 

Urinary  calculus  has  been  reported  to  be  a  rare  disease  in  the 
negro.  In  reality,  it  is  a  comparatively  rare  disease  in  both 
races  in  the  whole  territory  that  borders  on  the  Gulf  Coast. 
This  is  shown  by  our  hospital  experience,  for,  after  a  careful 
search,  we  have  been  able  to  collect  only  43  reported  cases  for 
the  whole  decennium.  The  accompanying  table  presents  all 
the  data  that  we  have  been  able  to  gather  on  this  point. 
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1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 

1893 
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Table  XXXII.     Calculus  in  bladder.      Years,  1884-1894. 
Whites,  o  cases,  o  deaths ;  colored,  2  cases,  1  death. 
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0.0066  0.0104 
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According  to  our  experience  in  the  Charity  Hospital  it  would 
appear  that  urinary  calculus  is  less  frequent  but  more  fatal  in  the 
negro  than  in  the  white. 

Dr.  George  Ben  Johnston,  of  Richmond,  Va.,  has  very  recently 
discussed  this  question  in  a  valuable  paper  read  before  the 
Southern  Surgical  and  Gynecological  Association  at  its  meet- 
ing held  in  Washington,  November,  1895.  (Abstract,  Med- 
ical News,  p.  695,  December  21,  1895.)  In  order  to  study  the 
comparative  frequency  of  stone  in  the  bladder  in  the  white  and 
negro  races,  he  selected  the  States  of  Virginia,  North  Caro- 
lina, South  Carolina,  Alabama,  Georgia,  Tennessee,  Kentucky, 
Florida,  Louisiana,  Mississippi,  Arkansas,  and  Texas,  as  the 
field  of  inquiry,  and  corresponded  with  four  hundred  represent- 
ative practitioners  in  order  to  procure  the  necessary  data.  He 
succeeded  in  collecting  1068  cases  of  stone  in  the  bladder.  Of 
these,  952  were  in  white  subjects  and  116  in  negroes.  It  is  at 
once  observed  that  the  negro  cases  represent  9.55  per  cent,  of 
all  the  cases  reported.     This  showing  is  quite  sufficient  to  dis- 
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prove  the  idea  of  immunity  which  the  negro  has  been  supposed 
to  enjoy. 

In  this  connection  it  is  curious  to  note  the  geographical  dis- 
tribution: Alabama,  10;  Arkansas,  n;  Florida,  28;  Georgia, 
90;  Kentucky,  56;  Louisiana,  19;  Mississippi,  9;  North  Caro- 
lina, 126;  South  Carolina,  66;  Tennessee,  128;  Texas,  98;  Vir- 
ginia, 430. 

While  these  numbers  do  not  really  represent  the  full  actual 
prevalence  of  calculus  in  the  various  States  mentioned,  they  nev- 
ertheless indicate  a  great  difference  as  to  the  relative  prevalence 
of  this  condition.  They  furthermore  indicate  that  the  preva- 
lence of  stone  is  not  proportioned  to  the  colored  population. 
Thus  Louisiana  and  Mississippi  and  Alabama,  which  are  in  the 
heart  of  the  black  belt,  show  the  least  number  of  reported 
calculi. 

Fractures,  Rickets,  and  Dislocations. 

An  excellent  subject  for  comparing  the  relative  regenerative 
capacity  of  the  tissues  in  the  two  races  that  interest  us  are  the 
osseous  fractures.  In  these  acute  traumatic  lesions  the  indi- 
viduals of  both  races  usually  belong  to  the  same  class,  are 
in  the  same  hygienic  and  social  surroundings,  and  in  both 
races  the  patients  are  stricken  in  the  best  health  during  the 
most  active  and  robust  period  of  life.  Here  the  racial  traits 
should  be  displayed  to  the  best  advantage.  Furthermore,  an 
additionally  favorable  condition  for  comparison  is  to  be  noted — 
i.  e.,  that  the  cases  when  taken  from  hospital  practice  are  sub- 
jected to  the  same  uniform  method  of  treatment.  For  these 
reasons  the  following  table,  which  includes  all  kinds  and  condi- 
tions of  fractures,  irrespective  of  topographical  distribution,  etc., 
is  of  special  interest. 
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Table  XXXIII.    Fractures,     years,  1884-1894. 
Whites,  89  cases,  5  deaths;  colored,  31  cases,  3  deaths. 
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Total,  1894:  Whites,  1333 — 144  deaths;  Colored,  561 — 58  deaths. 


Actual  prevalence    . 
Actual  mortality 
Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent 
•        70.38 
IO.80 
2.95 

295  in  10,000 
0.319 
32  in  10,000 


Colored,  per  cent. 
29.62 
IO.34 
2.92 

292  in  10,000 
0.301 
30  in  10,000 


We  regret  that  we  are  not  able  to  present  a  classified  table  of 
fractures,  or  a  table  which  would  show  the  average  length  of 
time  taken  by  the  white  and  colored  patients  to  complete  re- 
covery, or  even  the  average  number  of  days  during  which  the 
patients  remained  in  the  hospital  for  treatment ;  but,  outside  of 
the  classification  of  the  bones  broken  and  the  complications  that 
were  associated  with  them,  our  records  would  fail  to  assist  us 
in  compiling  the  necessary  data. 

The  general  summary  of  this  table  would  indicate  that  in  this 
respect  the  races  are  well  balanced,  and  that  if  there  is  any 
difference  between  them  it  is  in  favor  of  the  colored  patients. 
This  is  true  not  only  as  to  prevalence  but  also  as  to  mortality. 
This  certainly  proves  that  the  negro  is  not  rhachitic,  and  has 
no  greater  tendency  to  fracture  his  bones  than  the  white  man 
of  the  same  station  in  life.  It  also  confirms  the  impression  that 
in  this,  as  in  all  acute  traumatisms,  the  recuperative  powers  of 
the  negro  are  equal  to  those  of  the  white  man  in  equality  of 
circumstances  and  when  placed  in  the  same  environment. 
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Apropos  of  rhachitis  we  would  mention  the  fact  that  this  con- 
dition is  comparatively  rare  in  our  population.  Our  hospital 
experience  should  serve  as  a  reliable  index  to  its  general  preva- 
lence in  the  city  population,  because  it  is  essentially  a  condition 
that  is  manifested  in  the  dependent  classes.  The  fact,  therefore, 
that  only  14  cases  have  been  admitted  for  this  condition  in  the 
Charity  Hospital  during  ten  years  would  alone  confirm  the  cor- 
rectness of  this  impression.  Of  these  14  cases,  9  were  in  white 
and  5  in  colored  patients.  This  would  indicate  a  proportion  of 
00199  Per  cent,  white  and  0.0260  per  cent,  colored  patients,  or 
that  20  in  100,000  of  the  white  and  26  in  100,000  of  the  colored 
population  would  be  afflicted  with  this  infirmity.  It  is  probable 
that  with  the  constantly  increasing  influx  of  emigrants  from  for- 
eign countries,  from  Italy  especially,  that  this  proportion  of 
rickets  in  the  white  will  be  increased.  Thus  far  there  is  no 
special  demonstration  of  any  tendency  to  an  increased  preva- 
lence of  rickets  (in  the  negro)  notwithstanding  the  apparently 
favorable  conditions  for  its  development  in  their  midst. 

Dislocations.  The  following  table,  which  embraces  all  the 
reported  dislocations  that  have  been  admitted  during  the  decen- 
nium,  also  points  to  a  practical  equality  of  the  races,  and  cer- 
tainly to  no  greater  liability  of  the  negro. 


Table  XXXIV.     Dislocations.      Years,  1884-1894. 

1884.  Whites,  13  cases,  1  deaths;  colored,  1  case,  o  deaths. 
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Total,  174:  Whites,  134 — 8  deaths;  Colored,  40 — o  deaths. 
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Whites,  per  cent. 

Colored,  per  cent. 

Actual  prevalence    . 

•     77-oi 

22.99 

Actual  mortality 

.       5-96 

00.00 

Decennial  prevalence 

0.297 

0.208 

30  in  10,000 

21  in 

10,000 

Decennial  mortality 

0.018 
18  in  100,000 

0.000 

It  has  been  claimed  (Bordier  and  others)  that  dislocation  of 
the  lower  jaw  occurs  more  frequently  in  the  negro  than  in  the 
white,  on  account,  presumably,  of  the  greater  development  of 
the  muscles  of  mastication.  We  cannot  offer  convincing  statis- 
tics on  this  point,  because  the  majority  of  these  cases,  which 
are  at  best  comparatively  rare,  are  all  treated  in  the  outdoor 
department.  Nevertheless,  I  believe  that  this  statement  is 
not  sustained  by  experience.  Notwithstanding  a  large  colored 
service  and  faithful  observation,  I  have  yet  to  meet  the  first 
case  of  dislocation  of  the  lower  jaw  in  a  negro.  It  is  not  likely, 
therefore,  that  this  accident  is  more  frequent  in  this  race  than 
in  the  white,  at  least  in  Louisiana.  As  to  the  other  dislocations, 
it  is  my  impression,  and  I  believe  that  of  all  my  colleagues,  that 
they  are  distributed  in  the  negro  very  much  as  in  the  white  race. 

Surgical  Diseases  of  the  Circulatory  System. 


We  will  begin  our  notice  of  these  diseases  by  presenting  a 
general  table  which  embodies  all  the  cases  recorded  in  our  hos- 
pital reports  as  "  Diseases  Affecting  the  Circulatory  Organs." 
In  our  reports  the  diseases  in  question  are  included  in  a  separate 
section,  which  embraces  all  the  lesions,  whether  congenital  or 
acquired,  of  the  heart  muscle,  of  the  endocardium  and  peri- 
cardium, non-traumatic  aneurism,  and  diseases  of  the  veins.  The 
table  which  follows  affords,  for  this  reason,  a  fair  view  of  these 
diseases  as  presented  by  both  races  in  large  groups : 
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Table  XXXV.     Diseases  of  the  circulatory  organs.      Years,  1884-18Q4. 

Whites. 


Year. 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884. 

154 

14 

140 

31 

1885. 

132 

18 

114 

38 

1886. 

134 

17 

117 

28 

1887. 

139 

22 

II7 

40 

1888. 

129 

20 

IO9 

31 

1889. 

J35 

17 

Il8 

43 

189O. 

148 

14 

!34 

40 

189I. 

15* 

9 

142 

44 

1892. 

95 

6 

89 

32 

1893. 

184 

20 

164 

38 

Total,  . 

Colored. 

1244 

365 

Year. 

Total. 

Remaining 
Dec.  31st. 

Discharged 
and  died. 

Died. 

1884. 

78 

7 

71 

35 

1885. 

85 

1 

84 

33 

1886. 

74 

2 

72 

29 

1887. 

89 

7 

82 

33 

1888. 

76 

6 

70 

27 

1889. 

127 

8 

II9 

52 

1890. 

120 

10 

no 

55 

189I. 

in 

3 

I08 

45 

1892. 

96 

2 

94 

44 

1893. 

98 

3 

95 

29 

Total, 

9°5 

382 

Total  White  and  Colored  cases,  2149. 

Whites,  per  cent. 

Colored,  per  cent. 

Actual 

prevalence    . 

57.89 

42.II 

Actual 

mortality 

. 

29-34 

42.21 

Decennial 

prevalence 

2-75 

4.70 

28  in 

1000 

47  in  1000 

Decennial 

mortality 

0.81 

i-99 

8  in 

1000 

20  in  1000 

According  to  the  summary  we  find  that  in  proportion  to  the 
decennial  population  there  were  almost  twice  as  many  colored 
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as  white  patients  of  this  class,  and  that  the  mortality  was  two- 
and-a-half  times  greater  in  the  colored. 

The  following  table  is  of  more  direct  surgical  interest,  as  it 
refers  exclusively  to  aneurisms  due  to  purely  pathological  or 
non-traumatic  causes  : 


Table  XXXVI.     Aneurisms.      Years,  1884-18Q4. 

Whites,  34  cases,  6  deaths ;  colored,  5  cases,  1  deaths. 

«   25 


1884 

1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 

1893 

Total,  199  :  Whites 


13 
16 
11 
11 

8 

9 

8 


11 

5 
3 
5 
4 
3 
4 
1 


143 — 45  deaths;  Colored,  56 — 19  deaths. 


Actual  prevalence   . 
Actual  mortality 
Decennial  prevalence 

Decennial  mortality 


Whites,  per  cent 
.       71.86 

•     3x-47 
0.316 
32  in  10,000 

0.0996 
100  in  100,000 


Colored,  per  cent. 
28.14 

33-93 
0.291 
29  in  10,000 
0.0988 
99  in  100,000 


According  to  this  statistical  synopsis  the  "  idiopathic "  or 
non-traumatic  aneurisms  are  both  less  frequent  and  less  fatal  in 
the  colored  population.  As  the  pathology  of  non-traumatic 
aneurism  is  based  essentially  upon  that  of  chronic  atheromatous 
endarteritis,  we  must  presume  that  if  aneurism  is  less  frequent 
in  the  negro  this  must  be  due  to  either  a  lesser  exposure  or  lesser 
liability  to  the  causes  that  lead  to  this  form  of  arterial  disease. 
Now,  while  the  difference  in  the  prevalence  of  this  condition  as 
exhibited  by  our  statistical  experience  is  not  so  great  as  to  con- 
stitute a  relative  immunity  from  this  aneurismal  condition  in  the 
colored  race,  the  difference  in  favor  of  the  latter  is  still  sufficient 
to  call  for  some  comment.     Syphilis,  alcoholism,  rheumatism, 
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and  gout,  are  the  chief  factors  to  be  considered,  together  with 
hard  labor,  in  the  causation  of  aneurism.  Rheumatism,  gout, 
and  alcoholism  are  unquestionably  more  prevalent  in  the 
whites  and  less  frequent  in  the  negro,  as  well  as  in  all  the 
more  primitive  or  savage  races.  It  must  be  generally  con- 
ceded that  these  two  affections  are  distinctly  associated  with 
the  more  artificial  conditions  of  a  higher  civilization  with  its 
luxuries,  its  sedentary  occupations,  and  the  greater  nervous 
tension  of  the  higher  intellectual  pursuits.  While  there  are 
numerous  and  striking  exceptions,  it  must,  nevertheless,  be 
admitted  that  this  statement  is  true,  and  that  the  comparative 
immunity  of  the  negro  from  rheumatism  and  gout  must  be  at- 
tributed in  a  great  measure  to  the  lower  social  and  more  primi- 
tive condition  of  this  element  of  the  population.  On  the  other 
hand,  this  relative  immunity  from  rheumatism  and  gout  is  offset 
by  the  great  dissemination  of  syphilis  in  the  black  race,  and  the 
gradually  increasing  spread  of  alcoholism  among  them.1  These 
two  causes  alone  are  rapidly  increasing  the  predisposition  to 
arterio-sclerosis  in  the  negro,  and  raising  him  to  the  statistical 
level  of  the  white  race.  It  is  my  belief  that  if  aneurism  is  not 
altogether  as  frequent  in  the  colored  as  in  the  white  people  at 
the  present  moment,  it  will  not  be  long  before  an  equal  propen- 
sity in  this  direction  will  be  displayed  by  the  colored  race. 

Hemorrhoids  and  Varicose  Veins. 

Notwithstanding  the  comparatively  greater  anatomical  capac- 
ity of  the  venous  system  which  the  negro  is  reputed  to  possess, 

1  Mr.  Hoffmann,  in  the  essay  that  I  have  so  frequently  quoted,  reviews  the  available 
evidences  on  the  subject  of  alcoholism  in  the  negro.  After  quoting  the  statistics  of  the 
Federal  Army  (rate  of  rejection  for  chronic  alcoholism  in  the  army  according  to  nation- 
ality and  race)  during  the  war;  the  comparative  statistics  of  intemperance  in  the  army  ; 
the  statistics  of  the  Freedmen's  Bureau,  1865-72  ;  the  census  returns  for  the  cities  of 
Washington,  Baltimore,  Charleston,  Savannah,  etc.,  he  concludes  that  "  whatever  may 
be  the  condition  in  the  North,  it  is  not  shown  that  the  negro  of  the  South  reveals 
any  positive  tendency  to  a  higher  rate  of  mortality  from  alcoholism 

•'  If  the  race  is  still  as  free  from  alcoholic  taint  as  it  was  before  and  during  the  war  and 
reconstruction  period  [as  is  shown  by  statistics],  such  exemption  will  prove  of  consider- 
able economic  advantage  in  the  struggle  for  life." 
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varicosites  of  all  sorts  appear  to  be  less  frequent  in  this  race. 
The  following  table  which  contrasts  the  white  and  colored  cases 
of  hemorrhoids  admitted  for  treatment  in  the  Charity  Hospital 
(therefore,  aggravated  cases)  indicates  the  relative  prevalence  of 
this  condition : 


884 
885 
886 


889 
890 
891 
892 

893 
Total 


Table  XXXVII.    Hemorrhoids.     Years,  1884-18Q4. 
Whites,  13  cases,  o  deaths;  colored,  o  cases,  o  deaths. 


17 
29 

J9 

13 

12 

21 

31 

20 


2 

it 

0 

2 

a 

0 

I 

it 

0 

3 

a 

0 

1 

a 

0 

3 

a 

0 

5 

11 

0 

10 

it 

0 

"       20     "       o        •*  ••        13     ••       o 

235  :   Whites,  195 — o  deaths;  Colored,  40 — o  deaths. 


Actual  prevalence    . 
Decennial  prevalence 


Whites,  per  cent. 
.       82.98 
O.432 


Colored,  per  cent, 
I7.02 
O.208 


43  in  10,000         21  in  10,000 


According  to  this  table,  the  generally  expressed  opinion  of 
most  writers  on  this  subject,  to  the  effect  that  hemorrhoids  and 
varices  are  less  frequent  in  the  colored  race,  appears  to  be  con- 
firmed. 

We  have  also  compiled  all  the  cases  of  varicose  veins  (chiefly 
of  the  lower  extremities)  which  were  admitted  for  the  treatment 
of  this  condition,  and  found  that  in  all  59  cases  were  admitted ; 
of  these  81.36  per  cent,  were  white,  and  18.64  Per  cent,  were 
colored.  In  proportion  to  the  population  the  white  prevalence 
would  be  0.106  per  cent.,  and  colored  0.057  or  11  in  10,000  of 
the  white,  and  6  in  10,000  of  the  colored  population  would  apply 
to  the  hospital  for  the  treatment  of  varicose  veins. 

In  this  respect  we  believe  that  the  negro  does  not  differ 
markedly  from  all  primitive  people,  and  that  this,  together  with 
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many  other  pathological  peculiarities,  must  be  regarded  as  a 
relic  of  a  savage  or  primitive  immunity. 

Hernia.  Hernia,  especially  congenital  umbilical  hernia,  is 
reported  by  all  medical  observers  in  Africa,  the  Antilles,  and 
other  countries,  as  being  more  frequent  in  the  negro  than  in 
the  white  race.  Corre  (quoted  by  Bordier)  goes  so  far  as  to 
suggest  that  this  condition  is  so  frequent  in  negro  children,  be- 
cause the  circular  muscular  ring  of  unstriated  muscular  fibres 
which  surrounds  the  umbilical  opening  (first  described  by  Richet) 
is  defectively  developed  in  the  African  race.  It  is  more  likely 
due  to  careless  dressing  of  the  cord  and  greater  neglect  of  the 
infant,  as  suggested  by  other  writers.  At  any  rate  it  cannot  be 
denied  that  umbilical  hernia  is  more  frequent  in  negro  infants 
than  in  whites.  Unfortunately,  we  are  not  able  to  present  a 
sufficiently  demonstrative  statistical  compilation  on  this  point, 
and  we  must  satisfy  ourselves  with  the  presentation  of  a  table 
which  includes  all  the  cases  of  hernia  that  have  been  admitted 
for  treatment  during  the  decennium  : 


Table  XXXVIII.     Abdominal  hernia.      Years,  1884-18Q4. 
1884.  Whites,  5  cases,  1  deaths;  colored,  5  cases,  2  deaths. 


1885. 

a 

8      < 

'     3 

it 

'         5      " 

1 

n 

1886. 

(i 

8      ' 

'     1 

tt 

'        5      " 

1 

ti 

1887. 

it 

9       ' 

'     0 

it 

6      " 

0 

<  i 

1888. 

ti 

11       ' 

'     1 

tt 

6      « 

1 

a 

1889. 

te 

9      ' 

'     2 

11 

'        5      " 

1 

a 

1890. 

it 

5      ' 

'     2 

ti 

'         3      " 

2 

a 

1891. 

it 

21      i 

'     5 

it 

1              6          a 

0 

a 

1892. 

it 

13      ' 

'     5 

ti 

t           „ 

0 

ti 

1893. 

a 

21      ' 

'     5 

ti 

8      " 

1 

ti 

Total,  17 

0  : 

Whites, 

no- 

-25 

deaths 

;  Colored,  60— 

•9  deaths. 

Whites,  per  cent 

Colored,  per  cent. 

Actual 

prevalence 

•       64.71 

35-29 

Actual 

mo 

rtality 

.       22.73 

15.OO 

Decennial 

prevale 

nce 

0.243s 

O.312 

24  i 

n  10,000 

31 

in  10,000 

Decennial 

mortali 

ty 

•       o-°55 

0.047 

55  « 

100,000 

47 

in  100,000 
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The  synopsis  of  this  table  shows  that,  in  proportion  to  their 
respective  populations,  abdominal  hernia  is  more  frequent  in  the 
negro  than  in  the  white,  and  that,  strange  to  remark,  it  is  little 
less  fatal  in  the  former  race. 

Congenital  Deformities.  These  have  always  been  reported 
to  be  more  scarce  among  the  colored  people  than  among  the 
whites,  and  our  hospital  experience  would  apparently  confirm  this 
opinion.  Harelip  and  cleft  palate  is  a  rare  condition  in  our  in- 
door hospital  experience  in  both  races.  In  ten  years  we  find 
only  15  cases  mentioned.  Of  these  11  were  in  whites  and  4  in 
negroes.  In  proportion  to  the  hospital  population  this  would 
mean  that  0.0243  per  cent,  of  the  white  or  24  in  100,000,  and 
0.0208  per  cent,  or  21  in  100,000  of  the  colored  are  thus  afflicted; 
thus,  even  according  to  this  statement,  the  difference  between 
the  races  is  not  so  striking  as  many  would  believe. 

I  am  satisfied  by  more  general  observation  outside  of  the 
hospital  that  this  class  of  defects  are  more  common  among  the 
negroes  than  is  currently  believed.  I  have  seen  several  cases 
of  harelip  and  cleft  palate  in  typical  negro  children.  I  believe, 
however,  that  one  of  the  reasons  why  these  conditions  appear 
to  be  less  frequent  is  due  to  the  greater  mortality  among  the 
black  infants  thus  afflicted,  because  it  impossible  for  them  to 
receive  that  extreme  care,  intelligent  nursing,  and  constant 
maternal  attention  that  they  especially  require. 

A  still  greater  discrepancy  appears  to  exist  between  the  white 
and  the  colored  races  in  regard  to  club-foot.  Thus  in  ten  years 
only  25  cases  were  admitted  for  this  condition ;  24  whites,  and 
only  one  colored.  This  is  evidently  not  an  exact  indication  of 
the  relative  prevalence  of  this  deformity,  as  we  know  that  there 
is  not  a  year  in  which  several  cases  of  club-foot  among  the 
negroes  do  not  present  themselves  for  treatment  in  the  out- 
clinics.  But  as  the  proper  apparatus  for  orthopedic  treatment 
is  not  furnished  by  the  institution,  and  as  the  parents  of  the 
children  are  either  too  poor  or  not  over-anxious  as  to  the  final 
outcome  of  this  deformity,  it  is  probable  that  the  majority  pre- 
fer to  leave  the  children  untreated,  and  thus  rarely  seek  their 
admission  in  the  hospital. 
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Other  deformities : 

Genu  valgum :  Only  three  cases  are  reported  for  the  decen- 
nium ;  of  these  two  were  white  and  one  colored. 

Genu  varum  :  Four  cases  in  ten  years  ;  and  all  were  colored. 

Hallux  valgus  :  Two  cases  ;  one  white  and  one  colored. 

Syndactylism  :  One  white,  no  colored. 

Exstrophy  of  the  bladder  and  complete  epispadias  :  Three 
cases ;  all  colored. 

Epispadias  :  Only  one  white  patient ;  no  colored. 

Hypospadias :  Two  cases ;  one  white  and  one  colored. 

Spina  bifida  :  Two  white  cases  ;  no  colored. 

These  statements  only  indicate  the  comparative  rarity  of  these 
deformities  in  our  indoor  clinics  in  both  races.  The  statistics 
are  evidently  insufficient  to  permit  of  racial  comparison,  though 
it  is  certain  that  the  deformities  in  question  exist  in  both  races. 

Diseases  of  the  Skin  Racially  Considered. 

The  comparative  pathology  of  the  white  and  colored  races 
would  suggest  a  most  fruitful  and  striking  contrast  in  the  study 
of  the  lesions  of  the  skin.  With  the  view  of  obtaining  the 
most  authoritative  and  experienced  opinion  on  this  subject  in 
our  midst,  I  have  requested  Dr.  Isadore  Dyer,  Dermatologist 
to  the  Charity  Hospital,1  to  prepare  a  short  synoptical  statement 
of  his  general  impressions,  based  upon  a  statistical  study  of  the 
cases  that  have  been  brought  under  his  observation  in  the 
Charity  Hospital,  as  an  appendix  to  this  paper.  This  he  has 
kindly  consented  to  do,  as  will  be  seen  by  the  following  report:2 

"  Excepting  for  a  desultory  article  here  and  there  in  derma- 
tologic  literature,  the  study  of  the  negro  as  viewed  through  the 
skin  is  as  yet  a  virgin  one. 

"  The  clinician  of  to-day  in  his  study  of  skin  diseases  differ- 
entiates disease  by  analysis.  The  eruption  is  studied  in  relation 
to  the  location  and  arrangement.     The  individual  lesions  are 

1  Also  Professor  of  Dermatology,  New  Orleans  Polyclinic,  Lecturer  on  Dermatology, 
Medical  Department,  Tulane  University  of  Louisiana,  etc. 

2  Extract  from  report  as  Chairman  on  Dermatology,  Louisiana  State  Medical  Asso- 
ciation, 1895. 
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studied  in  their  size,  their  shape,  their  character  and  their  color, 
and  finally  in  their  pathology. 

"  In  the  text-books  one  reads  of  fine  distinctions  made  in 
color  differentiation. 

"  To  us  who  live  in  the  black  centre,  lines  such  as  these  are 
of  little  service,  as  no  account  of  the  pigment  anomalies  in  the 
black  is  considered. 

"  The  question  which  presents  itself  for  consideration  is, 
first  of  all :  Is  the  negro  a  factor  in  dermal  pathology,  and 
to  what  extent?  Most  of  the  ordinary  diagnostic  methods 
must  be  relegated.  Degrees  of  inflammation,  pigmentation, 
even  shape,  are  obliterated  by  the  superpigmentation  in  the 
natural  hue  of  the  negro. 

"  Statistically,  the  negro  cannot  be  faithfully  studied,  as  the 
milder  and  more  benign  diseases  of  the  skin  go  untreated,  while 
the  painful,  irritating,  disfiguring,  and  destructive  diseases  mul- 
tiply. The  negro  is  not  esthetic,  and  a  mere  cosmetic  complaint 
would  not  appeal  to  his  intelligence  as  requiring  a  therapeutic 
measure.1  It  is  only  when  pain  or  discomfort,  or  alarm  or  loss 
of  tissue  forces  his  attention,  that  the  negro  comes,  and  then 
for  physical  relief.  So  it  is  that  diseases  which  simply  mar  the 
white  skin,  and  annoy  by  their  presence  alone,  are  rare,  indeed, 
statistically  in  the  negro.  Hygienic  factors  certainly  determine 
the  marked  occurrence  of  parasitic  and  filth  diseases  in  the  negro. 

"  Loose  morals  make  a  proportionately  large  percentage  of 
syphilitic  cases,  while  neglect  of  treatment  and  the  indifference 
to  the  early  symptoms  account  for  a  larger  number  of  the  later 
lesions  of  syphilis. 

"  Parallel  lines  might  be  drawn  for  the  study  of  various  skin 
diseases  in  the  white  and  negro,  and  sufficient  distinctions  would 
be  evidenced  to  warrant  this  investigation.  Here,  however,  a 
resume,  with  a  statistic  table,  will  tend  to  establish  a  position 
for  the  negro  in  dermal  pathology,  independent  of  the  white. 

"The  list,  arranged  as  follows,  is  taken  from  a  total  of  2538 
unselected  cases  of  skin  diseases  of  all  races  and  nationalities 
registered  in  the  dermatological  service  of  Charity  Hospital, 
New  Orleans,  La.    Of  these,  556  were  negroes,  or  21  +  per  cent. 
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The  table  is  drawn  with  a  numerical  statement  of  the  occurrence 
of  each  skin  disease  and  with  its  percentage  relation  to  the  total : 


Name  of  Disease. 

Syphilis  . 

Scabies    . 

Eczema  . 

Tinea  circinata 

Pediculosis  vestamenti 

Seborrhcea  sicca 

Acne 

Dermatitis  seborrhceica 

Herpes  zoster 

Ulcus 

Pruritus  . 

Lepra 

Varicella 

Verrucca 

Dermatitis  factitia   . 

Erythema  multiforme 

Lichen  planus 

Impetigo  contagiosa 

Herpes  simplex 

Furunculosis,  folliculitis,  tinea  tonsurans,  mycosis  m 
crosporina,  leucoderma,  keloid,1  impetigo,  each 

Lichen  ruber  acuminatus,  lupus  vulgaris,  pediculos 
capitis,  pemphigus,  pityriasis   maculea   et   circinata 
psoriasis,  dermatitis  medicamentosa,  dermatitis  pilar 
capillitii,  dermatitis   venenata,  erysipelas,  erythema 
intertrigo,    furuncle,   urticaria,   lichen   tropicus,   ab- 
scessus,        .......  each 

Leucoplakia,  lichen  simplex,  miliaria crystallina,  milium, 
paronychia,  purpura  simplex,  purpura  rheumatica, 
rosacea,  seborrhcea  oleosa,  sycosis  non  parasitica, 
alopecia  areata,  canities,  chloasma,  clavus,  erythema 
simplex,  fibroma,  hydroa  vacciniforme,  steatoma, 
adenoma  of  the  fat-glands,  dysidrosis,  tuberculosis 
cutis each 


Percentage 

No.  of  Negro 

Relation 

Cases. 

to  Total. 

144 

O.057 

117 

O.O46 

•            83 

O.033 

19 

O.OO75 

13 

O.OO51 

12 

O.OO47 

II 

O.OO43 

II 

O.OO43 

9 

O.OO35 

9 

O.OO35 

9 

O.OO35 

7 

O.OO28 

7 

0.0028 

7 

0.0028 

7 

0.0028 

6 

O.OO23 

5 

O.OOI9 

4 

O.OOI6 

4 

O.OOI6 

1           3 

O.OOII 

0.00079 


0.00039 


1  Dr.  Dyer  informs  me  that  in  a  mixed  group  of  2538  black  and  white  cases  he  has 
observed  5  cases  of  keloid  in  whites,  and  3  in  negroes !  This  is  clearly  a  contradiction 
of  European  and  Northern  experience  as  to  the  rarity  of  keloid  in  the  white  race,  and 
also  confirms  the  statements  frequently  made  in  this  contribution  that  the  negro  is,  as  a 
rule,  indifferent  to  painless  ailments,  and  rarely  seeks  medical  assistance  unless  com- 
pelled to  do  so  by  unbearable  conditions. — R.  M. 
Am  Surg  38 
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Diseases  of  the  Eye  Racially  Considered. 

It  would  be  impossible  to  review  the  surgical  peculiarities  of 
the  negro  race  without  some  reference  to  its  comparative  mor- 
bidity in  the  special  field  of  ophthalmology.  In  view  of  the 
great  facilities  offered  for  this  study  by  the  large  clinics  of  the  Eye 
Department  of  the  Eye,  Ear,  Nose,  and  Throat  Hospital  of  New 
Orleans,  I  have  not  hesitated  to  cull  from  this  source  the  most 
reliable  data  that  can  be  obtained  for  this  racial  comparison.  For- 
tunately, the  data  have  been  already  carefully  prepared  and  con- 
sidered by  the  surgeon-in-charge,  Dr.  Henry  Dickson  Bruns,  in 
a  valuable  paper  entitled  "  Two  Years  in  a  Southern  Eye  Clinic," 
which  was  read  before  the  Louisiana  State  Medical  Society  at  its 
meeting  in 'May,  1895.  This  contribution,  together  with  an 
earlier  paper  by  Dr.  C.  W.  Kollock,  of  South  Carolina,  entitled 
"  The  Eye  of  the  Negro  "  (Annals  of  Ophthalmology,  1893,  vol. 
ii.)  probably  constitute  the  most  recent,  as  well  as  interesting 
and  authoritative,  studies  in  the  literature  of  the  subject. 

With  the  kind  assistance  of  the  author  I  am  now  able  to  pre- 
sent an  abstract  of  the  original  and  yet  unpublished  report  of 
Dr.  Bruns. 

"As  to  the  interesting  question  of  race  as  a  predisposing  cause 
of  diseases,  we  must  seek  first  to  establish  the  normal  percent- 
age of  those  of  negro  blood  among  the  patients  attending  my 
clinic.  This  is  very  readily  and  very  exactly  done.  Of  the  4160 
cases  in  the  tables,  11 13  were  of  African  descent,  a  percentage 
of  26.75.  Of  the  grand  total  of  patients,  19,710,  who  visited  the 
hospital  from  December  5,  1889,  to  December  31,  1893,  14,380 
were  white  and  5330  were  colored;  a  percentage  of  27.04,  which 
may  be  taken  as  the  fixed  or  normal  percentage-rate. 

"  It  is  probable  that  no  clinic  in  the  world  presents  advan- 
tages superior  to  those  of  the  Eye,  Ear,  Nose,  and  Throat 
Hospital  for  observing  diseases  of  the  eye  as  they  present 
themselves  in  the  negro  race  or  those  of  negro  blood,  and  for 
comparing  the  frequency  with  which  this  or  that  disease,  or  this 
or  that  portion  of  the  eye,  is  attacked  in  the  white  and  colored 
races. 
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"  The  normal  percentage  rate  (27  per  cent.)  seems  to  be  main- 
tained in  diseases  and  injuries  of  the  lids  and  lachrymal  appara- 
tus (27  +  per  cent.),  the  conjunctiva  (28  -\-  per  cent.),  of  the 
cornea  and  sclera  (29  -f-  per  cent.),  of  the  lens  (27  -f-  per  cent.), 
of  the  optic  nerve  and  retinas  (24  -f-  per  cent.).1  The  normal 
rate  is  very  markedly  exceeded  in  glaucoma  (37  +  per  cent.),  in 
diseases  and  injuries  of  the  whole  globe  (37  +  per  cent.),  and  in 
diseases  and  injuries  of  the  iris  and  ciliary  body  (45  +  per  cent.). 

"Again,  as  to  glaucoma,  I  have  no  conjecture  to  hazard ;  the 
explanation  of  the  excess  of  negroes  among  cases  of  disease 
and  injury  of  the  whole  eyeball  is  not  far  to  seek;  the  reckless, 
exposed,  and  dissipated  lives  they  lead  in  a  great  city  render 
them  especially  liable  to  these  severe  injuries  (6  out  of  the  27 
negro  cases),  while  their  improvidence  and  their  neglect  of  their 
own  and  one  another's  diseases  make  common  among  them 
phthisis  bulbi,  panophthalmitis,  and  sympathetic  ophthalmia 
(17  out  of  the  27  cases ;  34  per  cent,  of  all  such  cases  white  or 
black).  The  very  high  percentage  rate  of  cyclitic  and  iritic 
troubles  among  them  is  due  to  the  extreme  liability  of  the  race 
to  iritis  ;  of  the  134  cases  of  disease  of  these  tissues  in  negroes, 
116  are  cases  of  non-traumatic  cyclitis,  iritis,  or  their  sequelae; 
45  +  Per  cent,  of  all  such  cases  in  both  races  and  38  -f  per  cent, 
of  cyclitis  or  iritic  diseases  or  injuries;  indeed,  the  74  cases  of 
non-traumatic  acute  iritis  in  this  race  alone  form  24  +  per  cent, 
of  the  cases  of  cyclitic  and  iritic  disease,  while  the  same  cases 
(100)  in  the  whites  form  but  33  -j-  per  cent,  of  the  total  299 
cases,  although,  as  we  have  seen,  the  whites  outnumber  the 
blacks  in  this  clinic  by  almost  3  to  1.  The  saturation  of  the 
race  with  syphilis,  the  efficient  cause  of  iritis,  is  the  all-sufficient 
explanation  of  these  facts.  On  the  other  hand,  the  percentage 
of  blacks  falls  very  low  in  diseases  of  the  choroid  (16  +  per 
cent.),  and  cases  of  refractive  error  (14  per  cent.),  and  anomalies 
of  the  extrinsic  eye  muscles  (14  -f-  per  cent.).  That  this  should 
be  true  of  choroid  disease  is  a  surprise,  and  until  I  can  gather 

1  It  would  be  unsafe  at  any  rate  to  base  any  conclusion  upon  such  slight  variations  in 
percentage  unless  a  vastly  larger  number  of  cases  could  be  had  for  calculation. 
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together  larger  figures  I  have  no  explanation  to  suggest ;  but  as 
to  refractive  and  muscular  affections,  this,  as  I  have  said  else- 
where {Fourth  Annual  Report  of  the  Eye,  Ear,  Nose,  and  Throat 
Hospital,  1893,  p.  50),  is  in  consonance  with  all  that  experience 
and  statistics  have  taught  us.  These  defects  are  among  the 
taxes  laid  by  advancing  civilization.  The  more  sedentary, 
cerebral,  and  ocular  become  the  conditions  of  existence,  the 
greater  the  advance  in  ophthalmic  science,  and  the  larger  grows 
the  army  of  spectacle  wearers.  On  the  contrary,  mechanics, 
laborers,  woodmen,  cowboys,  and  savages  have,  as  their  lives 
keep  them  more  and  more  in  the  open,  as  their  eyes  are  less 
'blinded'  by  'poring  over  miserable  books/  less  and  less  need 
of  eye-glasses.  Of  the  71  negroes  with  refractive  defects  re- 
corded in  the  tables  only  6  (6  out  of  a  total  of  1 1 13  negro  eye 
cases!)  are  set  down  as  near-sighted,  while  only  9  have  compli- 
cated eye  defects  (H  H  as  8  and  M  M  as  1).  As,  however,  they 
advance  in  civilization  they  will  be  called  upon  to  bear  its  phys- 
ical as  well  as  its  other  burdens.  In  the  clinics  and  on  the 
streets  of  Boston,  New  York,  and  Philadelphia  near-sighted 
negroes  are  not  infrequently  seen.  It  is  to  be  observed  that 
but  5  cases  of  strabismus  in  colored  persons  are  recorded  in  the 
"affection  of  extrinsic  muscles"  table,  while  this  and  other 
musculo-refractive  anomalies  are  noted  90  times  among  the  128 
white  (70  -f  per  cent.).  Eleven  of  these  21  negro  cases  are 
paralytic  affections  most  often  due  to  syphilis.  I  cannot  recol- 
lect having  seen  a  really  dark  negro  with  strabismus,  save  as 
the  result  of  old  disease  or  injury  of  one  eye. 

"  Thus  the  lesson  learned  in  considering  these  defects  of 
vision  in  relation  to  sex  is  here  repeated  and  emphasized. 

"  Pushing  now  our  investigations  more  into  detail,  we  find 
that  chalazion  is  almost  the  only  lid  disease  to  which  the  negro 
is  subject.  Of  the  127  negro  cases  in  the  table  of  lid  and  lach- 
rymal diseases,  69  are  cases  of  chalazion  (53  -f-  per  cent.),  while 
the  malady  forms  but  21  +  per  cent,  of  all  the  white  cases- 
The  black  negro  rarely  has  blepharitis,  the  mulatto  not  infre- 
quently, this  malady  forming  but  11  percent,  of  the  diseases  of 
the  lid  in  the  negro  against  30  -f-  per  cent,  in  the  white. 
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"Catarrhal  conjunctivitis  forms  32  -f-  per  cent,  of  conjunctival 
diseases  in  the  whites,  only  18  +  per  cent,  in  the  negro ;  phlyc- 
tenular ophthalmia  forms  40  per  cent,  of  all  white  cases.  Pter- 
ygium forms  8  +  per  cent,  of  all  negro,  and  only  5  +  per  cent, 
of  all  white  cases.  The  rarity  of  trachoma  among  negroes  is 
confirmed  by  this  table;  only  2  per  cent,  of  trachomatous  patients 
were  found.  I  do  not  remember  a  case  in  a  really  dark  negro. 
All  were  mulattoes.  Indeed,  trachoma  is  not  common  among 
our  population  in  general,  our  figures  showing  but  9  per  cent, 
conjunctival  cases.  The  disease  seems  to  be  almost  entirely 
confined  to  German  and  Italian  (Dago)  immigrants  with  some 
cases  from  other  States  among  the  low  class  Irish. 

"  Elsewhere  {ut  supra)  I  have  ascribed  this  to  the  better  con- 
dition of  food  and  ventilation  under  which  our  laboring  classes 
live.  Of  corneal  diseases,  ulcers,  and  leucomata  (the  scars  of 
ulcers)  form  55  -f-  per  cent,  in  negroes,  and  only  31  -f-  per  cent, 
in  whites.  It  is  singular  that  more  than  three  times  as  many 
foreign  bodies  were  removed  from  the  cornea  and  more  than 
twice  as  many  from  the  conjunctiva  of  whites  as  from  those  o» 
negroes.  These  figures  will  illustrate  the  necessity  for  a  knowl- 
edge of  the  habits  and  character  of  the  race  in  drawing  conclu- 
sions from  such  data.  They  are  beyond  doubt  explicable  by 
the  facts  that  negroes  seldom  seek  professional  aid  until  the 
mischief  has  become  serious  (often  irremediable)  and  that  in  this 
country  they  are  comparatively  infrequently  employed  as  me- 
chanics." 

The  Dise\ses  of  the  E\r,  Nose,  and  Throat,   Racially 

Considered. 

It  is  only  in  the  last  few  years  that  hospitals  and  clinics 
have  been  established  in  the  South  for  the  special  treatment 
of  these  conditions.  In  consequence,  the  systematic  com- 
parative study  of  these  affections  as  they  are  exhibited  in 
individuals  of  the  white  and  colored  race  has  only  begun  of 
late.  One  of  the  largest  of  these  institutions  in  the  South,  and 
the  one  most  favorably  situated  for  the  purpose,  is  the  Eye, 
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Ear,  Nose,  and  Throat  Hospital  of  New  Orleans,  and  it  is  from 
the  plentiful  material  of  this  large  and  popular  clinic  that  we 
are  able  to  gather  sufficient  statistics  for  the  racial  comparison 
that  is  of  interest  in  the  present  article.  We  find  that,  though 
this  clinic  was  only  started  in  1892,  over  12,000  patients  have 
been  treated  in  the  ear,  nose,  and  throat  department  alone. 
That  the  statistical  accumulation  of  observations  in  this  insti- 
tution has  begun  to  yield  fruitful  results  is  well  attested  by  two 
valuable  and  interesting  contributions  that  have  very  recently 
emanated  from  the  chief  surgeon  and  founder  of  the  hospital, 
Dr.  A.  W.  de  Roaldes,  and  one  of  his  able  assistants,  Dr.  William 
Scheppegrell.  The  paper  by  Dr.  A.  W.  de  Roaldes  was  read 
September,  1895,  at  the  Fifth  International  Congress  of  Otology, 
held  in  Florence,  Italy,  and  is  entitled  "A  Preliminary  Note  on 
Some  of  the  Otological  Peculiarities  of  the  Negro ;"  the  paper 
by  Dr.  Scheppegrell  was  read  before  the  Orleans  Parish  Med- 
ical Society,  August  11,  1895,  and  is  entitled  "The  Comparative 
Pathology  of  the  Negro  in  Diseases  of  the  Ear,  Nose,  and 
Throat,  from  an  Analysis  of  11,855  Cases."  I  have  made  a 
special  note  of  these  contributions  (not  yet  published),  because 
with  the  exception  of  a  valuable  communication  read  by  Dr. 
William  Murrell,  of  Little  Rock,  Arkansas,  at  the  Ninth  In- 
ternational Congress,  held  in  Washington  in  1887,  they  con- 
stitute the  only  systematic  presentation  of  the  comparative 
pathology  of  the  races  from  this  special  standpoint  in  our 
literature.  As  the  population  which  has  served  as  a  basis  for 
these  studies  is  of  the  same  composition  as  that  which  visits 
the  Charity  Hospital  of  this  city,  I  shall  not  hesitate  to  avail 
myself  of  the  kind  invitation  of  the  authors  to  incorporate  the 
essential  data  presented  by  them  in  this  report. 

In  discussing  the  general  anatomy  and  physiology  of  the 
negro  we  have  dealt,  sufficiently  for  our  purpose  at  least,  with 
the  anatomical  peculiarities  of  the  ear,  nose,  and  throat  that  are 
of  interest  to  the  general  surgeon.  In  noticing  the  endocranial 
infections  we  have  also  referred  to  the  comparative  infrequency 
of  middle-ear  inflammations  in  the  colored  race.  In  addition  to 
this  and  other  numerous  peculiarities,  de  Roaldes  and  Scheppe- 
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grell  confirm  the  relative  infrequency  of  deafness  in  the  colored 
race.  De  Roaldes  observes  that  of  24  cases  of  congenital  deaf- 
mutism  that  have  applied  to  his  clinic  for  treatment,  only  one 
was  a  negro.  He  quotes  the  United  States  Census  of  1890, 
which  states  that  in  i.ooo.oco  inhabitants  of  the  South  Atlantic 
division  there  were  745  white  deaf-mutes  and  438  colored  vic- 
tims of  this  defect.  In  the  South  Central  division  there  were 
659  deaf-mutes  among  the  white  inhabitants  and  304  deaf-mutes 
among  the  colored  per  1,000,000  inhabitants.  While  it  is 
probable  that  the  number  of  deaf-mutes  is  greater  in  the  colored 
than  the  census  figures  would  indicate,  it  is  nevertheless  quite 
certain  that  the  proportion  of  deaf-mutes  is  greater  in  the  white 
than  in  the  colored  race. 

The  conclusions  arrived  at  by  Dr.  de  Roaldes  are  stated  as 
follows : 

1.  Between  the  white  and  negro  races  there  exist  marked 
differences  from  the  standpoint  of  the  otologist.  But  as  the 
field  of  observation  widens  the  differences  between  the  races 
appear  to  be  less  numerous  than  one  would  be  led  to  believe  by 
the  first  impression. 

2.  Without  denying  the  influence  of  climate,  of  hygiene,  and 
of  environment,  etc.,  I  am  inclined  to  believe  that  the  peculiari- 
ties presented  by  the  negro  race  from  the  standpoint  of  the 
aural  specialist  are  due,  in  a  great  measure,  to  the  anatomical 
differences  existing  between  the  races. 

Having  referred  at  sufficient  length  to  the  peculiarities  of  the 
nose  and  pharynx  that  are  of  surgical  interest,  I  shall  simply 
refer  to  the  following  tables,  prepared  by  Dr.  Scheppegrell,  as  a 
final  supplement  to  this  special  section.  These  tables  show  the 
number  of  cases  of  the  diseases  designated  in  11,855  cases,  the 
first  column  being  the  number  of  whites  affected,  the  second 
of  the  colored,  and  the  third  the  number  of  negroes  affected  to 
100  whites.  In  the  tables  the  word  "negro"  is  not  restricted 
to  individuals  of  pure  African  type,  but  as  opposed  to  the  term 
"white,"  and  known  commonly  as  "colored." 
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I.  General  Table. 


Diseases  of  the  mouth  and  tongue 
"  "      fauces,  pharynx 

larynx  and  trachea     . 
"      oesophagus  .... 
"  "      neck    ..... 

"      nose  and  accessory  cavities 

'ear 

Miscellaneous  diseases  presenting  symptoms 
in  ear,  nose,  and  throat     .... 


No.  of 

Whites. 

Negroes. 

Negroes  to 
100  Whites. 

388 

156 

42 

2717 

747 

27 

347 

108 

31 

35 

4 

II 

128 

109 

85 

2483 

571 

23 

3029 

788 

26 

167 


78 


47 


II.  Special  Table. 


Epithelioma  of  mouth,  throat,  and  nose 
Tubercular  laryngitis   .... 

Luetic  affections  of  the  mouth,  nose,  an 
throat        ...... 

Hypertrophy  of  faucial  tonsils 

"  "   pharyngeal  tonsils 

"  "   lingual  tonsils    . 

Elongated  uvula 

Rhinitis,  hypertrophica,  and  intumescens 

"        atrophica  fetida 

"  "        simplex 

"        diphtheritica 
Deformed  septum         .... 
Perforating  ulcer  of  septum 
Nasal  polypi  (myxomata)     . 
Rhino-pharyngitis  chronica  (post-nasal  ca 

tarrh) 

Lymphadenitis  cervicalis 
Bronchocele  {goitre)     .... 
Basedow's  disease  {exophthalmic  goitre) 
Chronic  non-suppurative  otitis  media 

"       suppurative  otitis  media 
Acute  catarrhal  otitis  media 

"      otitis  externa 
Impacted  wax       .... 

Mastoiditis 

Deaf-mutism         .... 
Keloid  tumor  of  lobe  of  ear  . 
Diphtheria    .        .        .         . 


No.  of 

Vhites. 

Negroes. 

Negroes  to 
100  Whites. 

16 

II 

69 

95 

34 

35 

15 

4 

27 

635 

119 

18 

982 

219 

22 

234 

64 

27 

56 

43 

76 

806 

204 

25 

126 

4i 

32 

225 

55 

24 

6 

0 

0 

568 

57 

10 

13 

2 

15 

63 

10 

16 

322 

40 

12 

88 

80 

91 

3i 

39 

126 

5 

4 

80 

914 

245 

26 

663 

108 

16 

69 

39 

56 

179 

37 

21 

447 

107 

24 

12 

3 

25 

16 

1 

6 

1 

7 

700 

6 

8 
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the  surgical  peculiarities  of  the  negro.     6oi 

Diseases   Reputed  to   Prevail  Exclusively  in  the  Negro 

Race. 


We  have  already  referred  to  several  of  the  diseases  which  are 
reputed  to  attack  the  African  race  exclusively.  There  are  the 
Africa  cachexia,  or  negro  phthisis,  or  the  mal  d'estomac  of  the 
French  ;  the  sleeping  sickness  of  West  Africa  ;  beriberi ;  yaws, 
pian,  bubas  or  framboesia ;  elephantiasis ;  traumatic  keloid ;  pha- 
gedenic ulcer  of  the  tropics,  ulcer  of  Mozambique,  and  ainhun 
of  Brazil.  Of  these  last,  six  only  are  of  surgical  interest.  Not 
one  of  these  is  the  exclusive  attribute  of  the  black  race.  None 
of  these,  we  repeat,  is  specifically  distinctive  of  the  race.  A 
wider  knowledge  of  the  geographical  distribution  of  disease  and 
a  closer  study  of  tropical  maladies  have  clearly  demonstrated 
that  all  races,  including  the  Aryan,  when  subjected  for  a  suffi- 
cient length  of  time  to  the  active  causes  of  these  diseases  in 
tropical  or  otherwise  favorable  latitudes,  are  liable  to  them.  It 
is  universally  recognized,  however,  that  the  colored  race  is 
especially  predisposed  to  these  diseases,  while  the  white  races 
enjoy  a  relative  immunity. 

All  the  diseases  mentioned,  with  the  exception  of  ainhun  and 
beriberi,  were  very  prevalent  among  the  original  African  slaves 
imported  to  this  country  in  the  earlier  days  of  the  slave  trade, 
and  are,  on  this  account,  presumably,  of  African  origin.  They 
prevailed  extensively  among  their  immediate  descendants,  but 
as  the  importation  of  new  material  from  Africa  ceased  with  the 
suppression  of  the  slave  traffic,  the  prevalence  of  these  disorders 
rapidly  diminished,  so  that  with  the  exception  of  elephantiasis 
and  keloid  they  have  become  so  rare,  that  whenever  cases 
present  themselves  in  our  clinics  they  are  regarded  as  patholog- 
ical curiosities.  As  an  illustration  of  this  rarity,  I  would  state 
that  in  all  my  professional  experience  in  Louisiana  (since  18S0) 
I  have  never  seen  a  true  case  of  that  peculiar  anaemia  known  as 
the  African  cachexia  (anaemia  caused  apparently  by  a  species  of 
nematode,  the  ankylostomum  duodenale) ;  neither  have  I  known 
of  a  case  of  sleeping  sickness;  nor  a  single  case  of  beriberi 
which  is  so  frequent  in  Cuba.     It  was  first  imported  to  the 
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Antilles  by  coolies  from  India,  and  is  known  in  Cuba  as  the 
"  hinchazon,"  or  swelling,  of  the  negroes,  because  the  dropsical 
form  is  more  common  than  the  paralytic  in  that  country.  It 
has  special  affinities  for  the  yellow  race,  and  in  Japan,  where  it 
is  known  as  "  kakke,"  it  is  endemic.  In  all  my  hospital  and 
private  experience  in  Louisiana  I  have  only  seen  two  cases  of 
yaws.  The  first  case  presented  itself  in  the  service  of  Dr. 
Joseph  Jones  in  1879,  in  the  person  of  a  yellow  man  (mulatto), 
a  native  of  Mauritius.  He  had  contracted  the  disease  in  Africa, 
and  as  a  sailor  he  brought  it  with  him  to  this  country.  The 
other  patient  is  a  black  negro,  a  native  of  one  of  the  country 
parishes,  who  applied  for  treatment  last  summer  (1895)  in  the 
service  of  Dr.  Marion  Souchon.  There  was  some  doubt  at  first 
as  to  the  nature  of  his  trouble,  but  after  a  careful  study  of  his 
case  it  was  recognized  that  he  was  suffering  with  a  typical  case 
of  sporadic  yaws.  This  patient  appears  to  have  developed  the 
disease  in  Louisiana.  As  there  is  no  clue  in  his  history  by 
which  contagion  can  be  traced,  we  must  presume  that  the  cause 
of  the  disease  can  originate  de  novo,  though  I  admit  that  this  is 
improbable. 

We  have  already  referred  to  the  prevalence  of  elephantiasis 
among  the  negroes,  though  it  is  much  less  frequent  here  than 
in  other  tropical  countries.  The  Mozambique  or  tropical  ulcer 
is  unknown  here  as  an  independent  morbid  entity,  but  phage- 
denic ulceration  is  common  among  the  negroes  as  a  sequel  to 
some  primary  infectious  ulceration  like  chancroid  or  syphilis. 
The  peculiarities  of  keloid  need  not  be  referred  to  again, 
except  to  repeat  that  it  is  not  absolutely  pathognomonic  of  the 
negro  race. 

Finally,  a  word  as  to  ainhun.  This  is  a  disease  which  has 
been  claimed,  more  persistently  than  of  others,  to  be  truly 
specific  of  the  negro  race.  Nevertheless,  Mirault,  Frontan,  and 
others  have  observed  it  in  individuals  of  the  white  race.  Ainhun 
was  first  recognized  and  described  as  a  separate  disease  in  1867 
by  Da  Silva  Lima,  of  Bahia,  Brazil.  The  name  ainhun,  or 
aimhoum,  is  derived  from  the  Brazilian  negro  patois,  and  means 
a  fissure  (Bordier).     It  is  characterized  essentially  by  the  forma- 
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tion  of  a  deep  groove  or  sulcus  at  the  digito-plantar  junction  of 
the  little  toe,  though  the  other  toes  may  be  also  affected.  This 
sulcus  continues  to  increase  in  depth  until  the  toe  hangs  to  the 
foot  by  a  slender  pedicle,  which  is  finally  severed,  and  the  toe 
drops  off.  The  appearance  of  the  toe  in  this  condition  resembles 
very  closely  that  due  to  gradually  increasing  linear  constriction 
or  strangulation  with  a  thread.  It  is  very  slow  in  its  progress, 
from  one  to  ten  years  being  required  to  effect  the  spontaneous 
amputation  of  the  diseased  extremity.  It  is  evidently  a  tropho- 
neurosis which  gives  rise  to  an  annular  scleroderma.  The 
general  health  is  not  affected  in  the  least;  the  disease  is 
altogether  local.  It  may  be  mistaken  for  leprosy,  and,  as 
Zambaco  Pasha  has  recently  demonstrated,  may  indeed  be  an 
early  manifestation  of  the  disease.  It  has  great  affinities  with 
that  type  of  symmetrical  gangrene  or  local  asphyxia  known  as 
Reynaud's  disease.  Dr.  Dell  'Orto,  of  New  Orleans,  and  the 
writer  were  the  first  to  recognize  ainhun  in  Louisiana.  The 
writer  has  seen  only  one  well  authenticated  case  in  which  there 
were  no  evidences  of  leprosy.  It  is  certainly  a  rare  disorder  in 
this  country,  differing  in  this  way  from  leprosy,  which  is  rela- 
tively prevalent  in  Louisiana.  Little  need  be  said  as  to  the 
treatment.  Moncorvo  claims  to  have  aborted  the  disease  by 
cutting  through  the  sclerodermic  ring;  but  in  the  majority  of 
the  cases  amputation,  which  is  usually  bloodless  and  painless, 
will  be  required. 

General  Conclusions. 

In  the  foregoing  pages  we  have  passed  in  rapid  review  the 
more  salient  anthropological,  anatomical,  physiological  and 
pathological  data  that  are  of  interest  to  the  surgeon  in  the  com- 
parative study  of  the  negro  race  in  the  United  States.  We  have 
endeavored  to  present  the  relative  morbidity  and  mortality  of 
the  white  and  colored  races  as  they  exist  in  the  South,  and  par- 
ticularly in  Louisiana,  where  the  conditions  are  more  favorable 
for  a  comparative  study  of  this  kind.  We  have  drawn  largely 
upon  the  records  of  the  Charity  Hospital  of  New  Orleans  and 
the  impressions  gathered  from  our  personal  experience,  and  we 
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believe  we  have  presented  sufficient  statistical  data  to  permit  us 
to  formulate  some  conclusions.  "It  would  be  superfluous  to 
repeat  the  conclusions  that  have  been  already  presented  at  the 
end  of  each  one  of  the  more  important  sections.  There  are  a 
few  general  propositions,  however,  which  have  been  forced  upon 
us  by  a  careful  analysis  of  the  literature  of  this  subject  and 
by  all  the  available  data  at  our  command,  which  we  believe 
deserve  special  recognition  and  can  be  appropriately  submitted, 
without  further  discussion  at  the  end  of  this  contribution,  viz. : 

1.  The  North  American  negro,  as  he  is  known  at  present  in 
the  United  States,  is  anthropologically,  physiologically,  and 
pathologically  different  from  his  original  African  ancestors  and 
from  his  uncivilized  brothers  in  the  West  Coast  of  Africa  of  the 
present  generation. 

2.  A  residence  of  nearly  three  hundred  years  on  the  Southern 
States  of  North  America  in  contact  with  the  white  man  and 
under  the  influence  of  civilization  has  produced  a  marked  change 
in  the  mental  and  physical  organization  of  the  negro. 

3.  This  change  is  evidently  due  to  the  combined  influences 
of  acclimatization  and  adaptation  to  surroundings  other  than 
those  of  climate,  and  especially  to  miscegenation  with  the  white 
race.  , 

4.  That  the  general  morbidity  and  mortality  of  the  colored 
race  was  less  than  that  of  the  white  population  in  the  South 
during  the  whole  period  of  slavery  and  up  to  emancipation. 

5.  That  since  the  colored  race  has  been  thrown  upon  its  own 
resources  (since  1864)  its  morbidity  and  mortality  have  enor- 
mously increased,  and  are  now  much  greater  than  those  of  the 
white  population. 

6.  That  in  consequence  of  the  altered  conditions  of  existence 
the  diseases  which  were  peculiar  to  the  slave  period,  and  notably 
the  more  typical  African  diseases,  are  rapidly  disappearing.  On 
the  other  hand,  the  general  liability  of  the  negro  to  the  common 
diseases  of  this  country  is  rapidly  increasing.  So  that  many 
immunities  which  he  formerly  enjoyed  have  been  lost  and  new 
predispositions  to  disease  have  been  acquired.  In  other  words, 
the  tendency  of  the  colored  race  is  to  lose  the  specific  patho- 
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logical  peculiarities  which  it  acquired  during  the  original  process 
of  race  differentiation  in  Africa,  and  to  rapidly  subject  itself  to 
the  conditions  that  affect  the  white  race. 

7.  There  are  no  diseases  which  prevail  exclusively  in  the 
colored  race  any  more  than  there  are  diseases  which  prevail 
exclusively  in  the  white  race.  The  differences,  pathologically 
speaking,  that  do  exist  between  the  white  and  the  colored  popu- 
lation lie  only  in  the  relative  predisposition  to  some  of  the  dis- 
eases that  prevail  in  this  country  and  in  their  relative  immunity 
from  others. 

8.  When  viewed  from  the  purely  surgical  operative  stand- 
point, the  white  and  the  negro  are  practically  alike,  especially 
when  individuals  of  both  races,  taken  from  the  same  social 
environment,  are  compared.  There  are  no  apparent  differences 
between  the  races  on  the  operating-table.  The  same  technique 
applies  to  both  equally  as  well ;  and  often,  especially  in  the 
matter  of  resistance  to  shock,  the  negro  appears  to  better  ad- 
vantage than  the  white  man.  In  the  general  and  local  reactions 
of  the  tissues  to  infection  there  are  some  differences  between 
the  races.  It  is  in  the  histogenetic  tendencies  of  the  tissues 
that  we  find  the  real  surgical  contrast  between  them.  If  we  are 
to  judge  from  this  alone,  the  colored  race  reveals  in  this  last 
particular  a  marked  tendency  to  degeneration. 

9.  That  the  progress  accomplished  in  modern  surgery  by  the 
introduction  of  anaesthesia  and  antisepsis  have  proved  just  as 
applicable  and  advantageous  to  the  negro  as  to  the  white  man. 

10.  That  the  comparative  statistics  furnished  by  the  records 
of  the  Charity  Hospital  of  New  Orleans  for  the  last  decennium 
on  the  surgical  diseases  of  the  colored  race  confirm,  in  general, 
the  conclusions  of  the  United  States  Census  of  1890,  and  are  in 
harmony  with  the  general  impression  that  prevails  throughout 
the  South,  viz :  that  the  colored  race  is  degenerating,  if  by  this 
we  mean  a  growing  inability  to  resist  the  causes  that  are  inimical 
to  its  existence. 

11.  That  the  degenerative  tendencies  of  the  colored  race 
revealed  by  statistics,  are  due,  essentially,  to  the  influence  of 
unfavorable  hygienic  surroundings;  to  unfavorable  social  (in- 
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eluding  moral)  environment;  to  all  the  causes  which  lead  to  a 
bad  heredity,  vice,  dependency,  and  degradation,  and  which  are 
acting  simultaneously  upon  an  ethnologically  inferior  and  pas- 
sive race  which  is  struggling  for  existence  with  a  superior, 
aggressive,  and  dominant  population. 
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Cases  and  Specimens. 

It  is  believed  by  many  that  forward  displacement  of  the  lower 
fragment  in  fractures  of  the  base  of  the  radius  is  of  rarest  occur- 
rence, and  that  the  backward  or  dorsal  displacement  is  almost 
universal.  While  it  is  true  that  the  latter  is  the  common  de- 
formity, the  forward  displacement  happens  in  a  considerable 
number  of  instances. 

The  usual,  or  so-called  classical,  fracture  of  the  radial  base, 
to  which  the  name  of  Colles  has  been  attached  by  English 
writers,  generally,  if  not  always,  occurs  because  the  patient  re- 
ceives the  force  of  a  fall  upon  the  palmar  surface  of  the  hand. 
The  displacement  is  the  result  not  of  muscular  action  but  of  the 
vulnerating  force ;  and  the  relative  position  of  the  fragments 
will  be  practically  always  the  same,  if  the  force  has  been  suffi- 
cient to  cause  separation  of  the  fracture  surfaces. 

The  exact  line  of  break  will  make  little  difference,  because 
the  muscular  surroundings  have  little  to  do  with  the  causation 
or  continuance  of  the  distortion.  In  this  injury  the  lower 
fragment  is  driven  backward  toward  the  dorsal  surface  of  the 
forearm. 

Displacement  of  the  lower  fragment  in  the  opposite  direction, 
that  is,  toward  the  flexor  aspect  of  the  wrist,  would  probably  be 
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equally  common,  if  the  force  was  received  as  frequently  on 
the  back  of  the  hand.  A  falling  man  usually  extends  his  hands 
involuntarily,  so  as  to  receive  the  impact  of  the  force  on  the 
palms.  This  circumstance  probably  accounts  for  the  excessive 
relative  frequency  of  backward  displacement  in  basal  fracture 
of  the  radius. 

I  have  seen  no  fracture  immediately  after  its  receipt  in  which 
forward  displacement  had  taken  place;  but  on  three  occasions 
I  have  seen  old  fractures  which  seemed  to  have  been  injuries 
of  this  kind.  The  literature  of  the  subject  is  scanty,  but  I 
have  collected  a  number  of  recorded  cases,  and  have  obtained 
accounts  of  others  by  personal  correspondence.  A  limited 
search  in  museums  has  been  rewarded  by  the  discovery  of  a 
fairly  large  number  of  specimens,  most  of  which,  however,  have 
come  from  dissecting-rooms,  and  have,  therefore,  no  clinical 
history. 

The  scarcity  of  reported  cases  is,  without  much  doubt,  due  to 
the  fact  that  the  younger  members  of  the  medical  profession 
have,  as  a  rule,  charge  of  the  hospital  dispensaries  where  the 
great  proportion  of  forearm  fractures  are  treated ;  while  the 
older  surgeons  who  would  be  more  likely  to  recognize  the  in- 
terest of  an  unusual  deformity  have  comparatively  little  oppor- 
tunity to  study  such  injuries  critically. 

Case  I .  Old  injury  to  the  wrist,  believed  to  be  fracture  of  the  lower 
end  of  the  radius,  with  anterior  displacement  of  the  carpal  fragment. — 
Author's  first  case.  A  man,  J.  McD.,  aged  about  thirty  years,  re- 
ceived an  injury  to  the  right  wrist  in  the  early  part  of  1891,  which 
was  about  eighteen  months  before  I  made  the  cast  of  his  forearm  and 
hand.  He  was  unloading  lumber  from  a  car,  and,  by  some  of  the 
lumber  falling,  was  thrown  around  in  such  a  manner  that  he  struck  his 
right  hand  against  the  corner  of  the  car,  and  to  use  his  own  expres- 
sion, "put  it  out."  Immediately  after  the  injury  his  associates 
"  pulled  it  into  place."  I  was  unable  to  get  an  accurate  account  of 
the  exact  position  of  the  hand  at  the  time  of  injury ;  but  the  patient 
seemed  to  think  that  it  was  bent  backward  and  not  forward.  He 
seemed  quite  certain  that  the  fjrce  was  not  applied  to  the  hand  in 
such  a  way  as  to  flex  it. 
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Some  time  after  the  injury,  when  the  swelling  had  largely  disap- 
peared, he  was  sent  to  me  by  Dr.  J.  P.  McCleery,  of  Milton,  Pa.  I 
concluded  that  the  injury  had  been  a  fracture  of  the  lower  end  of  the 
radius,  with  the  lower  fragment  displaced  forward,  and  that  union  had 
taken  place  with  the  fragments  in  malposition,  because  reduction  had 
not  been  accomplished.  I  determined  to  attempt  refracture  of  the 
deformed  union  with  the  object  of  obtaining  a  better  apposition  of  the 
fragments.  While  the  patient  was  in  the  city  for  this  purpose  he  be- 
came intoxicated,  and  suddenly  went  home. 

Fig.  i. 


Fir..  2. 


Forearm  and  hand  of  Case  I.  The  prominence  at  lhe  front  of  the  lower  end  of  the 
radius  is  seen  in  Fig.  1 ;  the  increased  antero-posterior  diameter  in  the  same  region  is 
shown  well  in  Fig.  2. 


Some  months  afterward  Dr.  McCleery  obtained  for  me  the  photo- 
graphs of  the  wrist  and  hand,  and,  as  stated  above,  I  made  a  plaster 
cast  of  the  arm  and  hand  about  eighteen  months  subsequent  to  the 
receipt  of  injury.  At  that  time  the  patient  had  perfect  use  of  the 
wrist  and  fingers,  but  experienced  some  pain  in  bad  weather. 

The  head  of  the  ulna  seemed  prominent  on  the  dorsal  surface  of 
the  wrist.  There  was  a  marked  prominence  on  the  palmar  aspect  of 
the  wrist,  which  did  not  involve  the  lower  end  of  the  ulna.  Above 
this  prominence — that  is,  toward  the  elbow — I  could  push  my  fingers 
deeply  inward  toward  the  shaft  of  the  radius ;  and  it  seemed  as  if 
there  was  quite  a  steep  ledge  of  bone  a  short  distance  above  the  line 
of  the  wrist-joint,  such  as  would  be  caused  by  a  lower  fragment  thrust 
in  front  of  the  shaft  of  the  bone.  The  prominence  was  very  hard 
and  was  covered  by  the  flexor  tendons,  which  could  be  felt  coming 
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over  the  edge  of  the  supposed  displaced  fragment  and  to  a  certain 
extent  concealing  its  outlines.  The  back  of  the  wrist  at  the  radial 
side  presented  no  special  change ;  at  least  none  was  observed  by  me, 
who  had  not  then,  it  must  be  admitted,  as  much  knowledge  of  the 
injury  as  I  have  now.  Perhaps  I  would  now  notice  slight  changes 
then  overlooked. 

I  examined  carefully  for  the  possible  existence  of  dislocation,  but 
the  deformity  on  the  palmar  surface  did  not  present  the  appearance 
of  a  forward  displacement  of  the  carpus.  I  had  no  opportunity  for 
accurate  measurements,  but  the  absence  of  the  normal  hollow  on  the 
palmar  surface  of  the  wrist  was  very  evident  when  the  injured  wrist 
was  compared  with  the  sound  one.  The  bulging  of  a  hard  mass 
against  the  flexor  tendons,  just  above  the  wrist-joint  of  the  abnormal 
limb,  was  very  evident. 

Case  II.  Old  injury  of  the  right  wrist  shown  by  skiagraphy  to  have 
been  fracture  of  the  lower  end  of  the  radius,  with  forward  displacement 
of  the  carpal  fragment. — Author's  second  case.  In  April,  1894,  I 
had  under  my  care  at  the  Woman's  Hospital  a  woman  thirty-nine 
years  of  age,  who  about  twenty  months  previously  had  fallen  down  a. 
stairway  into  a  cellar. 

Fig.  3. 


Fig. 


Forearm  and  hand  of  Case  II.     The  prominence  of  the  head  of   the  ulna  is  shown  in 
Fig.  1.     In  Fig.  4  the  forward  displacement  of  the  hand  due  to  the  fracture  is  very  evident. 


Voluntary  extension  and  flexion  at  the  wrist  were  impaired,  and  pro- 
nation and  supination  almost  if  not  entirely  absent.     Passive  prona- 


Fig.  5. 


Skiagraph  of  Case  II.,  showing  the  curve  in  the  lower  portion  of  the  radius  due  to  the 
displacement  forward  of  the  lower  fragment.  The  prominence  of  the  head  of  the  ulna 
at  the  dorsum  is  conspicuous.  [Radial  border  of  wrist  was  placed  next  to  the  photo- 
graphic plate.J 


Fig.  6. 


Skiagraph  of  Case  II.,  exhibiting  the  manner  in  which  the  hand  and  carpus  lose  their 
normal  relations  to  the  ulna  after  fracture  of  the  radial  base  with  anterior  displacement. 
[Ulnar  border  of  wrist  was  placed  next  to  the  photographic  plate.] 
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tion  and  supination  could  be  made  to  a  slight  extent,  but  caused  pain. 
There  was  an  abnormal  deflection  of  the  hand  to  the  radial  side,  such 
as  is  seen  after  the  ordinary  fracture  of  the  base  of  the  radius,  and 
due  to  shortening  of  the  bone.  The  ulna  was  abnormally  prominent 
on  the  back  of  the  wrist,  and  the  carpus  on  the  ulnar  side  seemed  to 
be  displaced  forward.  The  outside  of  the  head  of  the  ulna  seemed  to 
be  a  little  irregular,  as  if  there  might  have  been  a  line  of  fracture 
there.  The  tendons  of  the  radial  flexor  of  the  wrist  and  of  the  long 
palmar  muscle  were  exceedingly  prominent  on  the  palmar  aspect  of 
the  forearm  near  the  wrist-joint.  At  the  ulnar  side  of  these  tendons 
was  felt  upon  deep  pressure  a  hard  mass,  apparently  of  bone.  On  the 
back  of  the  wrist  below  the  head  of  the  ulna,  and  crossing  over  to  the 
radial  side,  a  distinct  transverse  groove  was  felt  by  deep  pressure.  It 
was  either  in  the  carpal  region  or  at  the  lower  end  of  the  radius.  This 
gave  the  impression  that  forborne  reason  the  carpal  bones,  with,  perhaps, 
a  detached  piece  of  the  radius,  occupied  a  more  anterior  position  than 
normal. 

The  patient  could  not  close  her  fingers  entirely.  By  the  greatest 
effort  she  could  not  bring  the  partially  flexed  fingers  nearer  to  the 
palm  than  one  inch.  Flexion  of  the  little  finger  was  less  perfect  than 
of  the  other  fingers.  Massage  and  frictions  with  liniment  were  pre- 
scribed, and  the  patient's  pain  was  somewhat  relieved  thereby.  The 
rigidity  of  the  wrist  and  fingers  became  less  marked.  She  can  now, 
September,  1896,  flex  the  fingers,  except  the  little  finger,  until  their 
tips  almost  touch  the  palm.  She  can  pronate  almost  completely,  but 
can  only  supinate  partially.     The  movements  are  feeble. 

Repeated  examination  led  me  to  believe  that  the  original  injury  was 
more  probably  a  fracture  of  the  lower  end  of  the  radius  with  displace- 
ment of  the  carpal  fragment  toward  the  palmar  aspect  than  a  forward 
dislocation  of  the  carpal  bones  from  the  lower  end  of  the  radius.  The 
-accompanying  illustrations  will  give  some  idea  of  the  appearance  of 
the  wrist. 

The  discovery  of  the  permeability  of  the  soft  parts  of  the  human 
body  to  the  Rontgen  rays  has  recently  given  me  opportunity  to  prove 
the  correctness  of  my  diagnosis.  The  skiagraphs  taken  for  me  by 
Prof.  Goodspeed  show  that  the  fracture  was  similar  to  the  specimen 
in  the  cabinet  of  the  New  York  Hospital,  described  in  a  later  part  of 
this  essay. 
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Case  III.1  Probable  fracture  of  the  lower  end  of  the  radius,  with 
forward  displacement,  due  to  extreme  flexion  of  the  wrist. — Author's 
third  case.  I  recently  met  socially  a  young  physician  who  had  in- 
jured his  left  wrist  a  year  and  a  half  previously  while  playing  foot-ball. 
He  said  that  while  passing  the  ball  from  his  left  hand  to  his  right  side 
he  was  tackled  and  grasped  by  the  left  thigh.  His  left  wrist  was  flexed 
at  the  time.  He  fell  with  his  left  arm  and  hand  under  him,  and  felt 
something  snap  at  his  wrist,  as  the  joint  was  forcibly  flexed  between 
his  body  and  the  ground.  The  deformity  consisted,  he  says,  in  the 
hand  being  displaced  forward.  His  companions  pulled  on  the  hand 
to  overcome  the  deformity,  believing  that  he  had  sustained  a  disloca- 
tion of  the  wrist.  He  says  that  there  was  no  "snap"  such  as  is. 
heard  when  a  dislocation  is  reduced.  A  physician  who  examined  the 
limb  afterward  obtained  no  crepitus,  and  thought  no  fracture  had 
occurred,  though  the  patient  himself  was  convinced  by  the  sound  at 
the  time  of  injury  and  his  sensations  that  fracture  had  taken  place; 
he  thought  it  involved  the  carpal  bones. 

When  I  met  this  gentleman  there  was  a  marked  thickening  of  the 
lower  end  of  the  radius  in  the  an tero -posterior  diameter,  and  a  hard 
projection  could  be  felt  under  the  flexor  tendons.  I  have  little  doubt 
that  he  sustained  a  fracture  of  the  radial  base,  with  forward  displace- 
ment of  the  carpal  fragment.  The  displacement  was  either  not  great 
or  was  partially,  but  not  completely,  reduced  immediately  after  its. 
occurrence  by  efforts  to  reduce  a  supposed  luxation. 

This  fracture,  as  that  with  backward  displacement,  frequently  gives 
no  crepitus  unless  the  impacted  fragments  are  disentangled.  This  cir- 
cumstance, combined  with  the  inconsiderable  deformity  when  it  was 
examined,  may  have  deceived  the  attendant  who  treated  the  patient. 

If  the  injury  had  been  a  dislocation  of  the  radio-carpal  joint,  there 
would  probably  either  have  been  noticed  a  "snap"  at  the  time  re- 
duction was  attempted,  or  marked  deformity  would  have  persisted  to 
the  present  time;  and  the  moderate  deformity  of  the  palmar  surface 
of  the  lower  end  of  the  radius,  now  present,  would  not  have  occurred. 
I  endeavored  to  have  a  skiagraph  taken  of  the  lateral  aspect  of  this 
gentleman's  forearm,  but  failed  to  obtain  it. 

1  During  the  progress  of  this  monograph  through  the  press  I  examined  a  fourth  case 
in  a  boy  of  fourteen  years,  who  fell  from  a  tree  eighteen  months  previously.  The  fracture 
had  not  been  reduced,  and  the  fragment  could  easily  be  felt  under  the  flexor  tendons. 
The  ulnar  head  was  prominent  and  the  hand  displaced  to  the  radial  side. 
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A  most  instructive  case,  of  which  I  have  knowledge  through 
the  courtesy  of  Dr.  Addinell  Hewson,  Jr.,  is  the  following,  in 
which  two  surgeons  believed  that  a  fracture  with  forward  dis- 
placement existed.  An  examination  made  some  months  after 
the  receipt  of  injury  convinced  me  that  the  lesion  was  confined 
to  the  soft  parts,  and  was  not  a  fracture,  though  the  photograph 
made  at  the  time  the  patient  was  under  Dr.  Hewson's  care  cer- 
tainly would  lead  to  the  belief  that  the  fracture  existed: 

Injury  of  the  wrist,  resembling  fracture  of  the  lower  end  of  the 
radius,  with  forward  displacement  of  the  carpal  fragment. — Dr.  A. 
Hewson's  case  of  injury  resembling  fracture.  A  boy  of  thirteen 
years  was  hurt  in  October,  1891,  while  riding  in  a  barrow  or  push- 
cart. While  sitting  in  the  cart,  which  was  being  pushed  by  a  man, 
his  right  hand,  which  hung  over  the  side  of  the  vehicle,  was  caught 
either  between  the  wheel  and  the  side  of  the  cart  or  between  the 
spokes.  The  boy's  account  of  the  manner  of  the  injury  was  not  very 
clear.  His  right  wrist  was  injured,  but  he  gave  it  no  especial  atten- 
tion until  at  the  end  of  two  or  three  weeks  he  applied  for  treatment 
at  the  dispensary  of  the  Episcopal  Hospital. 

He  was  seen  by  Dr.  Addinell  Hewson,  Jr.,  who,  from  the  deformity, 
considered  the  patient  to  have  sustained  a  fracture  of  the  lower  end 
of  the  radius,  with  forward  displacement  of  the  lower  fragment,  and 
had  a  photograph  of  the  arm  taken  by  Dr.  Tunis.  Dr.  William  Bar- 
ton Hopkins,  attending  surgeon  to  the  hospital,  saw  the  patient  at 
Dr.  Hewson's  request,  and  concurred  in  the  belief  that  the  injury  was 
that  mentioned.  The  two  surgeons  concluded,  however,  to  make  no 
attempt  at  reducing  the  supposed  fracture,  as  consolidation  had  prob- 
ably taken  place  if  such  fracture  had  actually  occurred.  The  boy 
shortly  disappeared  from  observation. 

About  five  months  afterward  I  saw  the  boy,  after  having  made  con- 
siderable search  for  him,  because  of  my  interest  in  the  photograph 
which  Dr.  Hewson  had  kindly  presented  to  me.  I  examined  the 
patient  carefully  and  had  plaster-casts  made  of  both  wrists.  The  left 
wrist  had  never  been  injured.  The  right  one  seemed  to  me  to  be 
practically  identical  in  its  outlines  with  the  uninjured  wrist.  At  this 
time  all  swelling  had  disappeared,  and  no  one  would  have  suspected 
that  any  serious  injury  had  ever  been  received  by  the  radius  or  the 
soft  tissues  of  the  right  arm.  I  made  very  careful  study  of  the  case 
because  of  my  interest  in  the  subject,  and  came  to  the  conclusion 
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that  there  was  perhaps  a  little  thickening  about  the  radius  at  its  lower 
extremity.  The  movements  of  the  fingers  and  of  the  wrist  were  per- 
fect. It  would  seem,  therefore,  that  this  case  was  an  instance  of  con- 
tusion and  inflammation  of  the  soft  parts  of  the  wrist,  accompanied 
by  great  swelling  and  inflammatory  exudation  on  the  palmar  surface 
of  the  lower  arm,  simulating  deformity  due  to  bony  displacement  after 
fracture. 

As  no  treatment  looking  toward  reduction  had  been  instituted  by 
Dr.  Hewson,and  as  the  patient,  after  omitting  hospital  treatment,  had 
had  no  other  surgeon  reduce  the  fracture,  it  seems  evident  that  the 
deformity  could  not  have  been  the  result  of  a  bony  lesion. 

I  shall  now  give  the  histories  of  a  number  of  cases  which  I 
have  collected  by  personal  correspondence  and  the  insertior  of 
journal  notices  asking  for  information  of  such  fractures.  They 
are,  I  believe,  in  all  instances  published  now  for  the  first  time. 

Case  IV.  Fracture  of  the  lower  end  of  the  radius,  with  forward  dis- 
placement of  the  lower  fragment. — Dr.  Frank  N.  Drake,  of  San  Fran- 
cisco, informs  me  that  in  1889  he  met  with  this  case  while  practising 
in  Nevada.  A  man  came  to  him  for  treatment  for  what  he  called  a 
"sprained  wrist."  The  injury  had  been  sustained  more  than  two 
weeks  previously.  Dr.  Drake  writes  me  thus:  "On  removing  the 
arnica-soaked  dressings  from  his  hand  and  wrist  a  fracture  of  the 
lower  end  of  the  radius,  with  marked  displacement  of  the  lower  frag- 
ment forward,  could  plainly  be  seen,  requiring  no  manual  examination 
to  determine  the  condition."  He  "  tried  to  rock  the  carpal  fragment 
back  into  its  place,  but  could  not  fully  succeed  in  overcoming  the 
deformity."  Among  a  number  of  cases  of  fracture  of  the  lower  end 
of  the  radius  he  had  seen  only  this  one  with  forward  displacement.  In 
the  case  mentioned  he  has  an  indistinct  recollection  that  the  accident 
occurred  as  the  result  of  the  man's  horse  falling  while  he  was  riding, 
and  that  there  was  some  evidence  of  slight  abrasion  of  the  skin  on  the 
back  of  the  hand,  as  if  the  force  of  the  blow  had  been  expended  upon 
that  surface  during  flexion  of  the  wrist-joint. 

Case  V.  Injury  near  the  wrist-joint ;  possibly  fracture  of  the 
■radius,  "with  anterior  displacement  of  the  lower  fragment. — Dr.  T.  E. 
Nott,  Jr.,  of  Spartanburg,  South  Carolina,  informs  me  that  in  1890 
he  treated  a  woman  who  had  fractured  the  lower  end  of  the  radius  by 
falling  while  going  up  some  rickety  steps  with  an  armful  of  wood. 
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The  fracture  was  near  the  wrist-joint,  and  the  lower  fragment  was  dis- 
placed toward  the  palmar  aspect  of  the  limb.  Dr.  Nott  says  the  de- 
formity was  curious,  and  that  he  was  very  much  at  a  loss  to  understand 
the  exact  injury.  He  reduced  the  deformity  by  manipulation,  which 
consisted  in  pulling  upon  the  hand  and  pressing  the  lower  fragment 
backward.  A  gypsum  bandage  was  applied,  and  the  result  was  "by 
no  means  good." 

In  this  case  the  report  is  necessarily  defective,  because  no  accurate 
notes  were  taken,  and  the  case  is  only  reported  from  memory.  It  is 
possible  that  it  may  have  been  a  dislocation  of  the  carpus  forward. 

Case  VI.  Fracture  of  the  lower  end  of  the  radius,  with  displacement 
forward  and  great  mobility  of  the  carpal  fragment. — In  April,  1894,  Dr. 
J.  Clark  Stewart,  of  Minneapolis,  wrote  me  that  he  had  recently  had 
a  case  of  fracture  of  the  lower  end  of  the  radius,  in  which  the  lower 
fragment  was  displaced  forward.  There  was  a  great  deal  of  bruising 
and  swelling.  Reduction  was  easy  under  an  anaesthetic.  He  was 
struck  with  the  peculiar  anterior  displacement  of  the  lower  fragment 
and  the  marked  difference  in  the  deformity  from  that  pertaining  to  the 
commonly  seen  fracture  at  this  point.  The  unusual  mobility  of  the 
lower  fragment  he  attributed  to  great  laceration  of  the  periosteum  on 
the  dorsal  surface  of  the  bone,  and  felt  sure  that  no  dislocation  of  the 
carpus  existed.  I  append  a  report  of  the  case  given  in  Dr.  Stewart's 
own  words : 

"  The  injury  occurred  in  a  rather  stout  woman,  aged  forty-five  years, 
who  slipped  on  an  icy,  sawdust-covered  sidewalk,  and  fell  heavily, 
striking  on  her  back  with  her  right  arm  twisted  under  her.  I  saw  her 
in  consultation  two  hours  after  the  accident,  and  found  the  wrist 
greatly  swollen.  The  hand  was  resting  upon  the  knee  and  the  palm 
downward,  while  the  forearm  was  in  a  semi-prone  position.  Under 
an  anaesthetic  it  was  easily  determined  that  there  was  a  fracture  of  the 
lower  end  of  the  radius,  the  lower  fragmeut  being  about  three-quarters 
of  an  inch  in  length,  displaced  anteriorly  and  rotated,  causing  exag- 
gerated pronation  of  hand.  Reduction  was  easy,  but  retention  required 
support,  as  the  hand  and  lower  fragment  tended  to  fall  forward.  The 
fracture  was  treated  by  flat  anterior  and  posterior  board  splints  till  the 
tenth  day,  when  it  was  put  up  in  plaster,  and  again  eight  days  later. 
The  result  is  good  as  to  function  but  only  fair  cosmetically,  as  there 
is  slight  twisting  of  the  hand  toward  the  radial  side.  There  is  marked 
callus  both  anteriorly  and  posteriorly." 
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Case  VII.  Fracture  at  the  upper  part  of  the  base  of  the  radius,  with 
forward  displacement  of  the  lower  fragment. — In  January,  1894,  Dr.  W. 
G.  Johnston,  of  Titusville,  Pa.,  had  the  following  case  under  his  pro- 
fessional care : 

"Mrs.  R.-,  colored,  aged  fifty-one  years,  slipped  on  an  icy  walk  and 
fell  backward,  striking  the  back  of  the  right  arm  on  a  fence  picket, 
fracturing  the  radius  about  one  inch  from  the  carpal  end  and  displac- 
ing the  carpal  end  anteriorly.  The  fracture  was  easily  reduced  and 
treated  on  a  Bond  splint,  and  made  an  uninterrupted  recovery,  with 
perfect  motion.  The  fracture  was  through  the  upper  part  of  the 
base  of  the  radius"  ....  "The  displacement  of  the  lower  frag- 
ment was  toward  the  flexor  tendons,  and  the  reason  for  this  in  this 
case  was,  I  think,  because  the  fracture  was  due  to  direct  force  applied 
to  the  bone,  the  bone  striking  on  a  picket  of  a  fence  when  it  was  frac- 
tured. There  was  no  impaction  of  the  fragments.  The  lower  end  of 
the  ulna  was  somewhat  more  prominent  than  usual,  due  to  the  lateral 
displacement  of  the  hand.  There  is  no  change  in  the  appearance  of 
the  radial  side  of  the  wrist  at  the  present  time,  and  motion  is  as  per- 
fect as  it  was  before,  and  only  a  small  layer  of  callus  can  be  felt." 

Case  VIII.  Transverse  fracture  of  the  left  radius,  with  anterior  dis- 
placement of  the  carpal  fragment. — The  following  case  is  reported  to 
me  by  Dr.  E.  K.  Sprague,  of  the  United  States  Marine-Hospital  Ser- 
vice : 

"  W.  B.,  aged  thirty-nine  years;  admitted  to  U.  S.  Marine  Hos- 
pital, Cairo,  Illinois,  January  24,  1894.  Patient  stated  that  twenty- 
four  hours  before  admission,  while  in  a  state  of  intoxication,  he  had 
fallen,  striking  upon  his  left  hand.  The  exact  position  his  hand  was 
in  at  the  moment  of  injury  could  not  be  ascertained.  There  was  a 
transverse  fracture  of  left  radius  about  2.5  cm.  above  its  carpal  articu- 
lation. The  lower  or  carpal  fragment  was  displaced  anteriorly,  and  the 
end  could  be  distinctly  made  out  beneath  the  flexor  tendons.  The 
fracture  was  reduced  by  extension,  and  a  good  result  followed." 

Case  IX.  Compound  transverse  fracture  of  the  lower  end  of  the  radius, 
with  displacement  forward  of  the  lower  fragment;  coincident  fracture 
of  the  ulna. — A  boy,  aged  twelve  years,  fell  on  October  7,  1893,  from 
a  tree,  a  distance  of  twenty  feet.  Dr.  J.  R.  Lehman,  of  Mountville, 
Pa.,  saw  him  an  hour  afterward  and  says:  "There  was  a  compound 
transverse  fracture  of  the  radius  three-fourths  of  an  inch  from  the 
carpal  extremity,  with  an  oblique  fracture  of  the  ulna  one  inch  higher. 
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There  was  such  a  marked  forward  displacement  of  the  lower  end  that 
the  whole  fractured  end  wa>  exposed  to  view.  The  wound  corre- 
sponded to  the  site  of  the  fracture,  and  was  one  inch  in  length. 
Under  chloroform  I  reduced  the  fracture,  washed  the  parts  with  a  bi- 
chloride solution,  and  applied  pasteboard  as  a  temporary  dressing. 
Five  hours  afterward  I  took  Dr.  Alexander  Craig,  of  Columbia,  with 
me  to  see  the  case.  We  removed  the  splints,  applied  chloral  hydrate, 
three  drachms  to  a  pint  of  water,  as  an  antiseptic,  and  used  Day's 
posterior  splint.  In  spite  of  our  antiseptic,  part  of  the  carpal  end  be- 
came necrosed.  Dr.  Craig  on  February  ioth  removed  all  of  the 
necrosis.  At  the  present  time  the  bone  is  solid.  There  are  some  con- 
tractions of  the  flexor  tendons,  but  the  defoimity  is  only  trifling,  the 
usefulness  is  normal." 

Case  X.  Fracture  of  the  lower  end  of  both  radii,  with  forward  dis- 
placement of  the  lower  fragment  in  each  case. — Dr.  W.  M.  Mastin's 
(Mobile)  case.  A  boy,  aged  ten  years,  while  swinging  from  a 
trapeze  bar,  fell  from  a  height  about  eight  feet,  fracturing  the  lower 
end  of  each  radius.  There  was  marked  forward  displacement  of  the 
carpal  fragment  on  the  right  side,  while  on  the  left  the  distal  or  carpal 
end  of  the  bone  was  tilted  forward,  although  to  a  less  degree.  Re- 
duction was  accomplished  under  ether,  and  the  final  result  was  admir 
able. 

Dr.  Mastin  writes  :  "  I  do  not  now  recall  that  there  was  any  particular 
bruising  of  posterior  surface  of  wrists,  as  if  blow  or  force  had  been 
applied  there,  but  do  remember  that  theie  was  in  one  arm — the  right, 
I  think — a  good  deal  of  blood  extravasation  on  both  sides  of  wrist, 
This  was  especially  noticeable  a  week  or  ten  days  after  the  accident, 
and  was  still  apparent  even  after  splints  were  permanently  removed." 

Case  XI.  Fracture  of  the  lower  end  of  the  radius,  with  forward  dis- 
placement of  the  lower  fragment  and  much  injury  to  the  integuments. — 
Dr.  C.  H.  Mastin's  (Mobile)  case.  "Just  at  this  time  I  recall  only  one 
case  of  the  accident  to  which  you  refer.  It  happened  last  summer  in 
a  little  girl,  aged  about  twelve  years,  who  climbed  up  a  small  tree,  a 
limb  broke  and  she  fell  some  fifteen  feet.  The  fracture  you  speak  of 
occurred.  I  found  it  difficult  to  keep  fragment  in  place  owing  to 
injury  of  the  integuments  ;  it  would  not  bear  the  least  pressure.  Still 
she  made  a  good(?  )  recovery.  In  falling  caught  upon  palms  of  hands." 

Case  XI  [.  Case  of  deformity  of  wrist  due  to  forw.ird  displacement 
of  lower  fragment  after  fracture  of  the  carpal  end  of  radius. — Dr.  J. 
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McF.  Gaston's  (Atlanta)  case.  "A  boy  was  brought  to  myelinic 
of  last  week  with  a  united  fracture  of  five  weeks'  standing,  with  ante- 
rior prominence  just  above  the  carpal  end  of  the  radius,  which  must 
have  been  a  fracture  with  anterior  displacement.  There  is  consider- 
able deformity  from  neglect  of  proper  treatment,  but  I  did  not  venture 
to  interfere." 

Case  XIII.  Fracture  of  the  lower  end  of  the  radius,  with  forward  dis- 
placement;  difficulty  in  reduction. — Dr.  J.  H.  Packard's  (Philadelphia) 
case.  A  woman,  aged  about  fifty  years,  fell  on  the  ice,  and  "  had  a 
marked  displacement  of  the  carpal  fragment  forward,  or,  at  least,  a 
deformity  the  reverse  of  that  usual  in  Colles's  fracture.  I  saw  her  at 
my  office  a  few  hours  after  the  injury ;  great  swelling  had  already 
occurred,  and  I  never  succeeded  in  effecting  reduction.  She  had 
much  inflammation  of  the  thecse,  and  when  I  last  saw  her  was  still 
suffering  from  stiffening  of  the  joint  and  tendons,  and  neuralgic  pain. 
I  made  one  (perhaps  two)  efforts  to  break  up  the  adhesions,  but  with- 
out success."  The  patient  was  under  observation  for  .three  or  four 
months,  and  was  treated  with  electricity  and  massage. 

Case  XIV.  Fracture  of  the  lower  end  of  the  radius,  with  forward  and 
outward  displacement  of  the  lower  fragment. — Dr.  J.  S.  Wright's  (Brook- 
lyn) first  case.  "  May  15,  1874,  a  girl,  aged  about  ten  years,  was  at  play 
upon  her  father's  cart,  which  stood  on  the  street  in  front  of  his  house. 
She  fell  to  the  cobble  stone  pavement,  and  struck  the  back  of  her 
right  hand  and  wrist  upon  one  of  the  stones.  Her  mother  brought 
her  to  my  office,  and  on  examination  I  found  a  wound  over  the  sty. 
loid  process  of  the  ulna  ;  the  hand  bent  forward  and  somewhat  out- 
ward ;  posteriorly  a  depression  at  the  location  of  the  carpus  and  the 
lower  end  of  the  radius ;  a  prominence  just  above  this  depression  ;  a 
depression  in  front  of  the  wrist  just  in  front  of  this  dorsal  prominence. 
The  lower  fragment  of  the  radius  had  been  displaced  forward  and  out- 
ward ;  the  lower  end  of  the  ulna  appeared  prominent  under  the  skin. 
There  had  been  about  five-eighths  of  an  inch  of  the  lower  end  of  the 
radius  broken  off  and  displaced  forward  and  somewhat  outward,  the 
angular  displacement  being  the  greater.  The  fragments  were  easily 
reduced  by  means  of  traction  and  counter-traction,  aided  by  backward 
pressure  upon  the  lower  fragment  and  forward  pressure  upon  the  upper 
fragment.  A  trough  splint  made  of  wire- cloth  and  passive  motion 
enabled  me  to  bring  about  an  excellent  result." 

Case  XV.  Fracture  of  the  lower  end  of  the  radius,  with  forward  dis- 
placement of  the  carpal  fragment  and  fracture  of  the  styloid  process  of 
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the  ulna. — Dr.  J.  S.  Wright's  second  case.  "In  October,  1882,  a 
laborer,  aged  about  forty  years,  was  thrown  down  by  a  runaway  horse, 
and,  as  he  fell  he  came  down  upon  the  back  of  his  right  wrist,  injur- 
ing it  severely.  He  was  brought  to  my  college  clinic,  where,  on  ex- 
amination, I  found  a  fracture  of  the  base  of  the  right  radius,  about 
one-half  inch  from  the  lower  end.  The  lower  fragment  had  been  dis- 
placed forward  so  as  to  make  a  deformity  similar  to  that  in  the  pre- 
vious case.  The  lower  fragment  had  been  displaced  forward  and 
somewhat  outward,  leaving  the  head  of  the  ulna  projecting  backward 
and  inward  under  the  skin.  The  styloid  process  of  the  ulna  had  been 
broken  off  at  its  base.  The  soft  parts  on  the  back  of  the  hand  and 
the  wrist  had  been  severely  bruised,  but  there  was  no  wound.  The 
treatment,  reduction,  retention,  and  passive  motion,  was  the  same  as 
in  the  previous  case.     A  good  result  followed." 

As  an  appendix  to  this  series  of  fifteen  cases,  all,  or  nearly 
all,  of  which  are  now  first  published,  I,  after  an  extensive  search 
in  medical  literature,  add  the  histories  of  the  very  few  cases  that 
I  have  been  able  to  find  recorded.  The  scarcity  of  such  pub- 
lished clinical  histories  is  due  to  the  comparative  rarity  of  the 
lesion,  to  medical  men  failing  to  print  accounts  of  the  instances 
seen  by  them,  and  to  non-recognition  of  the  injury. 

Case  XVI.  Fracture  of  the  lower  extremity  of  the  radius,  with  dis- 
placement of  the  lower  fragment  forward. — R.  W.  Smith,1  of  Dublin, 
in  his  classical  work  on  Fractures,  devotes,  as  is  well  known,  consid- 
erable attention  to  this  injury,  which  is,  in  consequence,  sometimes 
called •"  Smith's  fracture  of  the  lower  end  of  the  radius."  He  tells 
of  a  case,  which  he  figures  in  his  book.  He  gives  a  very  short  history 
of  its  clinical  details,  though  he  writes  quite  an  elaborate  account  of 
the  fracture.  I  have  obtained  from  Prof.  Bennett,  of  Dublin,  a  pho- 
tograph of  the  cast  made  of  this  patient's  wrist.  Bennett2  says  that 
this  cast  is  Smith's  only  fact,  and  that  it  is  clear  from  Smith's  de- 
scription that  he  had  not  the  history  of  the  case  in  his  possession. 
Smith  says:  "In  the  case  from  which  the  preceding  drawing  was 
made,  the  patient,  in  endeavoring  to  save  himself  from  being  run  over 
by  a  car,  fell  with  great  violence  upon  the  back  of  the  hand ;  the  lower 

1  Fractures  in  the  Vicinity  of  Joints,  etc.,  p.  164.    Dublin,  1847. 

2  Transactions  of  the  Royal  Academy  of  Medicine  in  Ireland,  1892,  vol.  x.  pp.  323-24- 
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end  of  the  radius  was  broken  and   driven  forward,  along  with  the 
carpus,  and  the  head  of  the  ulna  was  displaced  backward. 

Fig.  7. 


From  photograph  of  plaster-cast  of  R.  W.  Smith's  case.     Case  XVI. 

Case  XVII.  Fracture  of  four  weeks'  duration,  showing  deformity  due 
to  want  of  reduction  of  the  fragments. — Mr.  George  W.  CallenderV 
(London)  first  case.  "A  female,  aged  fifty-one  years,  catne  to  my 
out-patient  room  with  a  fracture  of  the  carpal  extremity  of  her  right 
radius,  of  four  weeks'  duration.  The  forearm  had  been  kept  con- 
tinuously at  rest  in  the  prone  position  on  a  straight  splint.  For  the 
last  week  she  had  been  directed  to  use  the  wrist  twice  daily.  She 
complained  of  pain  about  the  seat  of  fracture  and  of  a  considerable 
deformity.  The  bone  had  been  broken  across  about  three  quarters 
of  an  inch  from  the  carpus,  and  the  distal  fragment  formed  a  well- 
marked  projection  on  the  palmar  aspect ;  on  the  dorsal  the  proximal 
end  was,  of  course,  prominent.  The  wrist  was  fixed  and  half  the 
rotation  of  the  radius  was  lost — that  is  to  say,  there  was  no  move- 
ment beyond  that  which  placed  the  thumb  uppermost  from  extreme 
pronation.  By  long-continued  passive  movements  her  condition  was 
somewhat  improved,  so  that  flexion  and  extension  at  the  wrist  were 
slowly  acquired.  Whilst,  however,  flexion  was  exaggerated,  extension 
was,  in  the  end,  less  complete  than  natural.  The  bone  deformity 
persisted. 

"In  this  case  no  treatment  could,  I  believe,  have  obviated  the  de- 
formity or  the  damaged  extension,  although  supination  might  perhaps 
have  been  bettered.  Such  bad  results  are  sufficiently  accounted  for 
by  post-mortem  examination  of  similar  fractures." 

1  St.  Bartholomew's  Hospital  Reports,  1865,  p.  281. 
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Case  XVIII.  Recent  fracture,  with  such  impaction  that  reduction  was 
not  accomplished.  —  Mr.  George  W.  CallenderV  (London)  second 
case.  "A  man  employed  in  the  General  Postoffice  attended  my  out- 
patient room  in  February,  1864.  He  had  fallen  a  day  or  two  previ- 
ously with  his  left  elbow  projecting.  The  hand,  bent  at  the  extreme 
flexion,  was  crushed  beneath  his  body,  the  full  force  of  the  blow  falling 
upon  the  radius,  as  it  was  fixed  between  the  bent  hand  and  the  ground. 
The  nature  of  the  injury  had  not  been  diagnosed.  The  wrist  was  the 
seat  of  great  pain,  and  he  was  unable  to  move  it.  On  the  dorsum  of 
the  forearm  was  a  well-marked  prominence  about  three-quarters  of  an 
inch  above  the  wrist-joint,  toward  which — the  wrist — the  radius  in- 
clined at  an  obtuse  angle,  with  the  remainder  of  the  shaft,  to  the 
palmar  surface,  where  it  projected  at  the  wrist.  On  this  aspect  and 
opposite  to  the  dorsal  prominence  was  a  considerable  depression.  No 
crepitus  could  be  detected,  nor  could  I  in  any  way  reduce  or  lessen 
the  deformity.  The  forearm  and  hand  were  fixed  in  partial  supina- 
tion by  means  of  splints.  Ten  months  later  the  deformity  persisted  ; 
he  had  good  rotation ;  but  whilst  flexion  was  exaggerated,  he  failed  to 
extend  the  hand  beyond  a  straight  line  with  the  forearm." 

Case  XIX.  Green-stick  fracture  of  both  radii,  produced  by  muscular 
action  during  galvanism.  —  Mr.  George  W.  CallenderV  (London) 
third  case.  "On  Whit-Monday,  1854,  W.  G.,  aged  fourteen  years, 
went  to  the  Polytechnic,  and  was  there  galvanized.  He  was  in  good 
health  and  free  from  distortions  of  any  kind.  Whilst  holding  on  to 
the  conductor  the  shocks  were  increased  in  force,  and  he  struggled 
violently  to  free  himself,  but  for  a  time  was  unable  to  do  so.  His 
wrists  subsequently  became  very  painful,  and  the  next  morning  he 
was  unable  to  go  to  his  work.  A  week  later,  after  having  been  treated 
for  a  sprain,  he  came  to  the  hospital.  Either  radius  close  to  the  car- 
pal end  was  bent  at  a  considerable  angle  to  the  shaft,  so  that  on  the 
dorsum  there  was  on  either  forearm  a  well-marked  prominence,  greater 
on  the  right.  All  his  other  bones  were  natural.  Mr.  Stanley,  who 
took  much  interest  in  the  case,  kept  him  under  observation  for  some 
time,  and  by  degrees  he  recovered  good  movement  at  the  wrists,  but 
he  retained  an  unsightly  deformity.  It  was  presumed  that  either  bone 
above  its  epiphysis  had  been  bent  or  partially  broken  during  the 
violent  muscular  efforts." 


1  St.  Bartholomew's  Hospital  Reports,  1865,  p.  289. 

2  Ibid.,  p.  255. 
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The  report  of  this  case  is  not  very  detailed ;  but  I  presume 
the  boy  took  hold  of  a  pair  of  handles  to  receive  electrical 
shocks,  with  the  intention  of  showing  how  strong  a  current  he 
could  receive  without  flinching.  This  experiment  is  often  tried 
at  exhibitions.  It  seems  probable  that  the  current  produced 
strong  contraction  of  the  flexors  of  the  wrists  and  fingers,  and, 
bent  by  muscular  action  the  soft  bones  of  the  young  boy  pro- 
duced a  partial  or  so-called  "  green-stick  "  fracture.  Any  one 
who  has  tried  the  experiment  knows  how  powerful  the  muscular 
action  of  the  flexors  becomes  under  a  strong  current,  and  how 
difficult  it  is  to  let  go  of  the  metal  handles  or  conductors  through 
which  the  current  is  conveyed  to  the  hands. 

Case  XX.  Fracture  followed  by  a  perfect  result,  though  wrist  re- 
mained stiff  at  time  of  report. — Dr.  F.  H.  Hamilton's1  (Buffalo)  case. 
"Simple  fracture;  result  perfect.  T.  B.,  of  Buffalo,  aged  twenty- 
two  years,  fell,  March  2,  185 1,  fifteen  feet  into  the  hold  of  a  vessel. 
I  was  called  about  nine  hours  after  the  accident  occurred.  The  left 
wrist  was  much  swollen  and  the  radius  broken  about  one  inch  and 
a  half  above  the  joint.  The  lower  fragment  was  displaced  forward. 
I  reduced  the  fragments  and  applied  two  broad,  well-padded,  straight 
splints.  Three  months  after  the  bones  were  united  without  displace- 
ment, but  the  wrist  remained  stiff." 

Case  XXI.  Fracture  with  great  mobility  of  the  fragments. — Dr.  E. 
H.  Bennett's2  (Dublin)  case.     "A  jockey,  aged   nineteen  years,  was 

Fig.  8. 


From  photograph  of  plaster  cast  of  Prof.  Bennett's  case.     Case  XXI. 


backing  for  the  first  time  a  three-year-old  filly;  she  bucked,  burst  the 
girths,  and  sent  saddle  and  rider  into  the  air.  The  rider  fell  to  the 
ground,  striking  first  on  the  back  of  his  right  hand.     I  saw  him  the 

1  Transactions  of  the  American  Medical  Association,  1856,  vol.  ix.  p.  145. 

2  Transactions  of  the  Royal  Academy  of  Medicine  in  Ireland,  1892,  vol.  x.  p.  325. 
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day  following.  The  injury  had  been  readily  recognized  by  the  de- 
formity, the  facility  of  reduction,  and  the  distinct  osseous  crepitus 
felt  on  the  reduction ;  immediately  on  the  relaxation  of  the  reducing 
force  the  deformity  recurred.  I  took  the  patient  into  the  hospital  and 
verified  the  details,  and  treated  him  until  union  was  obtained." 

Case  XXII.  A  case  of  fracture  of  both  radii  at  the  lower  extremity : 
one  with  displacement  of  the  lower  fragment  forward,  the  other  with 
the  usual  displacement  backward. — Mr.  James  Hinshelwood's1  case. 
"The  deformity  presented  by  the  left  forearm  suggested  at  first  sight 
a  dislocation  forward  of  the  carpus;  but,  on  examination,  I  found  it 
was  a  fracture  of  the  lower  end  of  the  radius,  with  displacement  of  the 
lower  fragment  forward.  The  deformity  was  exactly  opposite  to  that 
of  Colles's  fracture,  the  relative  positions  of  hollow  and  prominence 
on  both  dorsal  and  palmar  aspects  being  reversed.  On  the  dorsal 
aspect,  instead  of  the  prominence  just  above  the  carpus,  there  was  a 
hollow,  and  above  the  hollow  a  marked  rounded  projection.  On  the 
palmar  aspect  opposite  the  annular  ligament  was  a  slight  prominence, 
and  above  this  a  marked  hollow." 

Case  XXIII.  Oblique  fracture  of  the  lower  end  of  the  radius,  with 
displacement  forward. — Poirier's2  case.  A  coachman,  aged  thirty-eight 
years,  was  admitted  in  October,  1893,  to  tne  Lariboisiere  Hospital. 
On  the  day  of  his  admission  to  the  hospital  he  had  been  thrown  by  an 
accident  from  the  box  of  his  carriage  to  the  road.  His  left  hand, 
which  held  the  reins  between  his  flexed  fingers,  struck  the  ground 
rather  on  the  dorsal  surface  of  the  fingers  than  of  the  heel  of  the  hand, 
as  was  shown  by  abrasions  of  the  skin  on  the  dorsal  surface  of  the 
second  phalanges  of  the  middle  and  index  finger. 

The  swelling  of  the  wrist  did  not  at  first  permit  an  exact  estimate 
to  be  made  of  the  direction  of  the  line  of  fracture.  Two  days  later, 
however,  it  was  easy  to  demonstrate  on  the  dorsal  surface  of  the  lower 
extremity  of  the  radius  a  marked  bony  edge  belonging  to  the  upper 
fragment  carried  backward  and  a  little  outward.  The  line  of  fracture, 
beginning  at  the  internal  surface,  ran  very  oblique  downward  and  out- 
ward, ran  toward  the  base  of  the  styloid  process  of  the  radius,  where 
the  upper  fragment  ended  in  a  sharp  point  driven  into  the  lower 
surface  of  the  skin,  which  at  this  level  showed  a  slight  umbilicated 
depression.     This  point  projecting  outward  simulated  a  second  styloid 

1  British  Medical  Journal,  November  3,  1888,  p   992. 

2  J.  Hennequin,  Revue  de  Chirurgie,  1894,  xiv.  p.  576. 
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process,  situated  half  a  centimetre  above  the  tip  of  the  first.  There  was 
no  penetration  of  the  fragments  into  each  other.  The  upper  fragment, 
movable  in  the  antero-posterior  direction,  was  directed  backward  and 
outward  ;  the  lower,  which  was  situated  at  the  inner  side,  was  directed 
inward  and  forward.  The  deformity  exhibited  was  caused  more  by 
the  swelling  than  by  the  displacement  of  the  fragments.  The  hand 
showed  a  tendency  to  incline  toward  the  ulnar  side  in  spite  of  a  slight 
elevation  of  the  styloid  process  of  the  radius.  At  the  level  of  the 
insertions  of  the  posterior  and  internal  stylocarpal  ligaments  pressure 
caused  quite  severe  pain.  The  fracture  was  reduced  by  the  combined 
action  of  traction  on  the  hand  carried  toward  the  ulnar  side,  and 
pressure  in  contrary  directions  on  the  extremities  of  the  fragments. 

The  position  of  the  hand  during  the  fall — namely,  the  fist  closed — 
the  great  obliquity  of  the  line  of  fracture,  and  the  displacement  back- 
ward and  outward  of  the  upper  fragment,  whose  sharp  extremity  pierced 
the  deep  layers  of  the  skin,  causing  what  looked  like  a  second  styloid 
process,  gave  this  fracture  a  peculiar  appearance  very  different  from 
that  seen  in  the  ordinary  so-called  Colles's  fracture.  The  mechanism, 
however,  was  the  same,  in  the  opinion  of  the  reporter,  although  the 
hand  was  closed  instead  of  being  open,  as  is  the  rule  in  falls  on  the 
wrist.  He  asks  whether  the  different  effect  of  the  injury  on  the  lower 
extremity  of  the  radius,  on  the  extensive  and  peculiar  obliquity  of  the 
line  of  fracture,  and  on  the  abnormal  and  rare  displacement  of  the 
upper  fragment  should  be  attributed  to  the  position  of  the  fingers  at 
the  time  of  the  receipt  of  the  injury.  The  transmission  of  the  resist- 
ance to  the  articular  surface  of  the  radius  was  not  the  same,  he  says, 
as  when  the  thenar  and  hypo-thenar  eminences  sustain  the  shock  first. 
The  decomposition  of  forces  had  been  more  complex,  passing  at  first 
through  the  flexed  fingers  forward  to  reach  the  bones  of  the  carpus. 
These,  without  being  protected  from  all  direct  pressure,  were  never- 
theless compelled  to  modify  their  relations  with  the  glenoid  cavity,  to 
which  was  transmitted  the  sum  of  the  forces  of  resistance  under  a 
resultant  of  which  the  direction  was  different. 

Case  XXIV.  Probable  fracture  of  the  lower  end  of  the  radius  with 
displacement  of  the  lower  fragment  forward,  complicated  with  posterior 
dislocation  of  the  ulna,  occurring  in  childhood — Cruveilhier's  case. 
Malgaigne1  gives   an   extract   of  the   notes  of  a  case    reported   by 

1  Memoire  sur  les  Luxations  du  Poignet.  Gazette  Medicale  de  Paris,  Nov.  24,  1832, 
p.  788. 
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Cruveilhier,1  as  a  forward  luxation  of  the  wrist.  He  believes,  how- 
ever, from  the  notes  and  the  illustration  that  the  injury  was  a 
fracture  of  the  radius  with  forward  displacement.  There  was  no 
history  to  the  case.  He  believes  that  the  injury  had  occurred  in  in- 
fancy, and  consisted  of  a  fracture  or  separation  of  the  epiphysis,  due 
to  a  fall  on  the  back  of  the  hand.  The  patient  was  an  adult  woman, 
whose  forearm  appeared  shorter  than  natural.  The  lower  extremities 
of  the  radius  and  ulna  caused  a  considerable  projection  of  the  skin. 
The  lower  end  of  the  radius  was  less  prominent  and  did  not  come 
down  as  far  as  that  of  the  ulna.  The  upper  extremity  of  the  carpus 
was  situated  on  a  plane  higher  and  more  anterior  than  that  of  the 
lower  extremity  of  the  bones  of  the  forearm.  The  hand  formed  a 
right  angle  with  the  forearm,  and  was  besides  inclined  toward  the 
radial  side.  This  inclination  could  be  greatly  increased.  Extension 
of  the  wrist  was  impossible;  flexion  could  be  carried  much  farther 
than  a  right  angle. 

The  patient  died  and  the  injury  was  dissected.  Cruveilhier  found 
atrophied  muscles,  the  tendons  altered  in  their  relations  to  the  bones 
and  marked  changes  in  the  carpal  bones.  The  ulna  showed  little 
alteration  in  form,  but  extended  lower  down  than  the  lower  extremity 
of  the  radius.  At  a  position  corresponding  to  the  extremity  of  the 
radius,  which  was  some  distance  above  its  own  lower  extremity,  it  had 
a  deep  excavation  to  receive  an  articular  process  of  the  radius.  It  was 
attached  to  the  cuneiform  bone  by  an  extremely  long  ligament.  This 
permitted  the  hand  to  be  bent  strongly  toward  the  radial  border  of 
the  forearm.  The  radius  itself  was  shortened  and  deformed.  The 
deformity  pertained  principally  to  the  lower  extremity,  which  was 
bulky,  as  if  it  had  been  crushed  and  deeply  grooved  on  the  back  for 
the  lodgement  of  the  united  tendons  of  the  extensor  muscles.  There 
was  a  sort  of  transposition  of  the  articular  facet  of  the  radius,  which 
was  situated  upon  the  anterior  surface  of  the  end  of  the  bone.  A 
prominent  projection  at  its  internal  side  articulated  with  the  ulna. 
The  body  of  the  radius  was  larger  than  in  the  normal  state,  its  lines 
of  insertion  and  its  processes  more  prominent,  and  its  superior  ex- 
tremity, instead  of  being  grooved  to  receive  the  articular  surface  of 
the  humerus,  was  convex,  and  its  circumference  somewhat  lessened. 

Malgaigne  adds  to  this  description  some  observations  derived  from 

1  Anatomie  Pathologique  avec  figures,  in  folio.    Maladies  des  Articulations,  p.  3  (tome 
1,  ixe  livraison). 
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a  study  of  the  illustration,  which  was  the  only  source  of  information 
available,  as  the  specimen  had  been  lost.  He  says  the  lower  part  of 
the  forearm  appeared  to  have  a  very  considerable  antero-posterior 
diameter.  The  articular  surface  of  the  radius  appeared  to  be  divided 
into  two  parts  by  a  very  deep  hollow.  The  external  portion  seemed 
to  be  a  continuation  of  the  body  of  the  bone.  It  presented  below 
a  conical  elevation  which  might  very  well  pass  for  the  styloid  process, 
but  outward  and  above  there  was  another  conical  prominence,  very 
regular  and  without  analogy  on  the  normal  bone.  The  other  por- 
tion, much  larger  and  wider,  did  not  pertain  to  the  body  of  the  bone. 
It  was  situated  on  an  oblong  and  rounded  process  separated  from  the 
body  of  the  bone,  being  a  sort  of  neck  or  contraction. 

Malgaigne  states  that  he  took  a  dry  radius  and  supposed  a  transverse 
fracture  or  epiphyseal  separation  at  a  distance  of  six  lines  above  the 
joint.  By  applying  the  fragment  to  the  anterior  surface  of  the  radius, 
he  imitated  perfectly  the  extraordinary  aspect  of  Cruveilhier's  speci- 
men. The  external  and  upper  prominence  would  be  the  styloid  pro- 
cess ;  the  inferior  represented  very  well  the  spine  which  separated  the 
tendinous  grooves  of  the  radius  behind. 

In  addition  to  these  interesting  clinical  reports  of  special 
cases,  I  have  letters  from  a  number  of  surgeons,  stating  that 
they  recollect  seeing  such  fractures,  but  have  no  detailed  notes 
of  the  patient  at  hand.  They  are  John  Ashhurst,  Jr.,  Philadel- 
phia; A.  F.  Cabot,  Boston  ;  R.  F.  Weir,  New  York;  J.  William 
White,  Philadelphia;  J.  M.  Barton,  Philadelphia;  Roswell  Park,. 
Buffalo;  John  M.  Parmenter,  Buffalo;  Carl  Gussenbauer,  Vienna; 
W.  S.  Halsted,  Baltimore;  and  Thomas  Bryant,  London. 

On  the  other  hand,  the  injury  has  not  been  seen,  or,  at  least, 
the  fact  of  seeing  it  is  not  recalled,  by  Sir  James  Paget,  London; 
Max  Schede,  Bonn ;  Sir  William  MacCormac,  London ;  Sir 
Joseph  Lister,  London;  F.  C.Abbott,  London;  Mr.  Clutton,, 
Mr.  Pitts,  Mr.  Battles,  and  Mr.  Stabb,  London  ;  and  Dr.  Fordea,. 
Hamburg. 

The  opinion  of  Mr.  Thomas  Bryant,  of  London,  founded 
on  his  personal  experience,  justifies  the  publication  of  a  long 
extract  from  his  letter.     He  says : 
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"I  am  convinced  that  fracture  of  the  lower  end  of  the  radius,  with 
displacement  of  the  carpal  fragment  forward  toward  the  flexor  aspect 
of  the  forearm,  is  by  no  means  an  uncommon  affection.  It  occurs  as 
an  imperfect  fracture  in  the  majority  of  cases,  and  is  consequently 
overlooked,  particularly  when  there  is  swelling  of  the  parts  to  obscure 
symptoms.  If  surgeons  would  in  every  case  of  injury  to  the  wrist 
compare  the  position  of  the  styloid  processes  of  the  injured  side  with 
that  of  the  sound  side,  they  would  at  once  recognize  the  existence  of 
the  injury  named  by  the  styloid  process  of  the  radius  being  on  a  higher 
level  than  normal,  and  with  this  fact  before  them  the  diagnosis  would 
be  sure.  This  should  be  a  binding  rule  to  all  cases  of  injured  wrist. 
I  have  seen  a  great  number  of  cases  of  this  kind  that  have  been  over- 
looked and  treated  as  examples  of  sprain,  when  too  late  for  treatment. 
If  you  will  impress  the  view  upon  the  teachers  of  surgery  in  your  coun- 
try you  will  be  helping  good  surgery,  first  for  diagnosis,  and  later  for 
treatment." 

W.  H.  Allport,  of  Chicago,  believes  he  has  seen  cases  with 
slight  displacement  forward.  His  statement  is  worthy  of  con- 
sideration on  account  of  the  evident  resemblance  of  his  cases 
to  those  instances  in  which  the  displacement  backward  occurs, 
but  to  a  very  slight  degree: 

"  In  my  experience  I  must  say  I  can  recollect  no  case  of  pronounced 
flexor  displacement  of  the  distal  fragment.  The  most  I  can  say  is 
that  I  have  noticed  many  cases  where  the  displacement  was  neither 
markedly  forward  nor  backward,  and  in  a  few  cases  I  have  noticed  a 
little  prominence  near  the  pronator  quadratus,  as  though  the  distal 
fragment  rode  slightly  toward  the  palmar  surface  of  the  forearm  instead 
of  in  the  usual  direction." 

When  I  began  this  study  I  believed  that  the  injury  under 
•consideration  was  rare,  and  it  was  my  inention  to  make  a  rather 
exhaustive  search  in  the  various  medical  museums  for  specimens. 
I  have  been  deterred  from  this  step,  however,  to  a  considerable 
extent,  because  I  soon  found  that  clinical  cases  and  museum 
specimens  illustrating  the  lesion  were  not  so  exceedingly  un- 
■common  as  I  had  supposed. 

I  shall   give  descriptions  of  those  specimens'  which  I  have 
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seen,  and  also  refer  to  others  of  which  I  have  obtained  infor- 
mation from  professional  friends. 

There  are  three  specimens  in  the  Mutter  Museum  of  the  Col- 
lege of  Physicians  of  Philadelphia. 

The  first  has  the  following  description  in  the  catalogue: 

Specimen  i.  Probable  epiphyseal  fracture,  with  moderate  displace- 
ment.— (Mutter  Museum,  Philadelphia.) 

"No.  1277.  55  Rad.  10.  Lower  end  of  right  radius  and  ulna. 
Transverse  fracture  of  the  lower  end  of  the  radius.     Union. 

"The  fracture  passed  close  to  the  joint.  Measuring  the  fragment, 
which  has  been  sawn  vertically  in  the  antero-posterior  line,  it  is  seen 
to  vary  from  5  cm.  to  1  cm.  in  thickness,  and  the  fracture  is  well  de- 
fined by  a  distinct  band  of  indurated  spongy  tissue.  Dissecting-room, 
specimen.     Purchased." 

Fig.  9. 


Specimen  1. 


The  lower  fragment  is  displaced  anteriorly,  causing  the  normal  curve 
of  the  palmar  surface  of  the  radius  to  become  almost  a  right  angle. 
The  radial  side  of  the  radius  has  been  lost  after  the  bone  was  sawn. 
There  is  a  little  dried  soft  tissue  adherent  to  the  bony  surface  in  places. 
There  is  no  evidence  of  callus  or  periosteal  separation.  The  trans- 
verse line  of  "indurated  spongy  tissue"  seen  in  the  cancellated  tissue 
looks  as  though  it  was  the  epiphyseal  line.  It  seems  to  correspond 
with  a  groove  on  the  external  surface  of  the  dorsum  of  the  bone.  It 
seem  likely  that  the  injury  was  an  epiphyseal  fracture  with  moderate 
anterior  displacement. 

Specimen  2.  Fracture,  with  probable  stripping  up  of  the  periosteum. — 
(Mutter  Museum,  Philadelphia.) 

"No.  1277.  60.  Lower  end  of  right  radius  and  ulna.  Transverse 
fracture  of  the  lower  end  of  the  radius.     Union. 
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"The  fracture  passed  on  the  posterior  surface,  within  1.7  cm.  of  the 
joint.  Anteriorly  it  probably  passed  a  little  closer.  Union  has  occurred 
with  a  slight  anterior  displacement  of  the  lower  fragment.  Vertical 
section  shows  induration  of  the  spongy  tissue  of  the  lower  end." 

The  bone  is  sawed  vertically.  It  looks  to  me  as  if  the  periosteum 
had  been  stripped  up  on  the  anterior  surface  in  the  manner  that  often 
occurs  in  posterior  displacement,  and  that  ossification  of  the  exudate 
under  the  periosteum  had  occurred. 

Fig.  10. 


Specimen  2,  showing  head  of  ulna  prominent  at  dorsum. 

The  lower  fragment  lies  more  anteriorly  than  the  articular  surface 
of  the  head  of  the  ulnar,  which  projects  upward  above  the  posterior 
border  of  the  radius.  This  abnormal  relation  is  apparently  due  to  the 
displacement  forward  of  the  fractured  lower  end  of  the  radius.  The 
tip  of  the  styloid  of  the  ulna  has  been  broken  off,  but  is  now  united. 

Specimen  3.    Oblique  fracture,  with  displacement. — (Mutter  Museum, 

Philadelphia.) 

Fig.  11. 


Diagrams  showing  change  in  articular  surface  of  specimen  3. 

"No.  1277.  65.  Bones  of  right  forearm  and  hand.  Oblique  frac- 
ture of  the  lower  end  of  radius,  involving  the  joint.  Union.  Barton's 
fracture(P).  The  lower  fragment  embraces  the  styloid  process,  the 
outer  portion  of  the  articular  surface  and  1.5  cm.  of  the  external  bor- 
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der.  Absorption  and  upward  displacement  of  the  lower  fragment 
allowed  the  hand  to  be  carried  away  from  the  ulna.  Union  has  oc- 
curred, with  a  slight  amount  of  callus;  the  bone  is  smooth  anteriorly, 
but  is  marked  by  an  oblique  groove  posteriorly.     Purchased." 

The  displacement  here  is  forward.  The  lower  end  of  the  radius  is 
much  altered  by  the  great  amount  of  absorption  at  the  line  of  fracture. 
The  articular  surface  presents  obliquely  toward  the  radial  side  of  the 
forearm,  so  that  its  plane  marks  an  angle  of  perhaps  400  with  the 
normal  plane.     No  evidence  of  caries  exists. 

This  specimen  belonged  to  Dr.  Henry  H.  Smith,  and  is  figured  in 
Dr.  John  H.  Packard's  English  translation  of  Malgaigne  on  Fractures, 
page  497,  and  is  called  by  him  an  instance  of  Barton's  fracture. 

The  fracture  which  John  Rhea  Barton  described1  is,  however,  a 
breaking  off  of  the  posterior  lip  of  the  lower  end  of  the  radius. 

It  is  unfortunate  that  none  of  these  specimens  have  any  clini- 
cal history. 

Specimen  4.  Fracture,  with  very  marked  deformity. — (Museum  Royal 
College  of  Surgeons,  Edinburgh.) 

Fig.  12. 


Specimen  4.     Radial  side. 

This  characteristic  specimen  was  obtained  from  a  subject  in  the  dis- 
secting-room by  Mr.  C,  W.  Cathcart,  to  whose  kindness  I  am  indebted 
for  the  photograph  from  which  the  cuts  have  been  made. 

1  Medical  Examiner,  Philadelphia,  1838,  and  The  American  Journal  of  the  Medical 
Sciences,  1840,  xxvi.  p.  253. 
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The  record  in  the  catalogue  of  the  museum  is  : — 

"142.  United  'Smith's'  fracture  Right  radius  and  ulna,  carpus, 
and  part  of  metacarpus  macerated,  showing  the  above.  There  has 
been  a  fracture  through  the  lower  end  of  the  radius,  just  above  the 
articular  surface,  with  a  displacement  similar  to  that  seen  in  Colles' 
fracture,  only  forward  instead  of  backward.  The  styloid  process  of 
radius  is  at  a  higher  level  than  that  of  ulna.  The  articular  surface  of 
radius  looks  now  very  obliquely  forward.  The  normal  hollow,  just 
above  the  articular  surface  in  front,  is  increased,  while  there  is  a 
marked  projection  at  a  corresponding  place  at  the  back.  There  are 
deep  grooves  on  the  back  of  the  radius  for  the  tendons  of  the  extensor 

Fig.  13. 


Specimen  4.     Ulnar  side. 

secundi  internodii  pollicis  and  the  extensor  indicis.  This  fracture  is 
produced  by  a  forcible  bending  of  the  hand  forward,  i.  e.,  in  a  direc- 
tion the  reverse  of  that  by  which  Colles'  fracture  is  produced. 
Presented  by  Charles  W.  Cathcart,  F.R.C.S.E.,  1893." 

Specimen  5.  Fracture  with  angular  displacement.  (Museum  of  St. 
Thomas's  Hospital,  London.) 

Mr.  F.  C.  Abbott  writes  that  there  is  a  dry  radius  with  this  de- 
formity in  the  Museum  of  St.  Thomas's  Hospital.  Its  number  is  263 
in  Part  1  of  the  catalogue.  This  specimen  is  doubtless  the  one  ex- 
hibited as  a  card  specimen  by  Samuel  G.  Shattock  at  the  London 
Pathological  Society  some  years  ago.  It  was  then  stated  that  the 
specimen  had  long  been  in  the  museum  named,  and  that  no  history  of 
the  patient  was  connected  with  it. 
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"The  unusual  feature  in  regard  to  this  specimen  is  the  angular  dis- 
placement forward  of  the  lower  fragment,  such  as  is  stated  to  result 
from  falls  on  the  back  of  the  hand.  Firm  osseous  union  has  taken 
place."1  No  discussion  of  the  subject  was  entered  into  by  the  mem- 
bers of  the  society. 

Fig.  14. 


Specimen  5.     Another  view. 

Mr.  Abbott  has  sent  me  two  photographs  of  this  specimen,  which 
are  very  interesting.  The  catalogue  of  the  museum  states:  "Union 
has  occurred  with  a  rare  displacement  of  the  lower  fragment,  which  is 
tilted  forward  instead  of  backward.  The  articular  surface  presents  no 
trace  of  having  been  involved  in  the  fracture."  The  last  statement  evi- 
dently refers  to  the  lower  articular  surface,  for  Mr.  Abbott  writes  that 
the  articular  facet  for  articulation  with  the  ulna  is  distinctly  involved 
in  the  line  of  fracture.  Fig.  14,  which  represents  the  bone  with  the 
interosseous  ridge  toward  the  reader,  shows  the  marked  displacement 
forward,  toward  the  right  in  the  figure,  and  the  fracture  line  involving 
the  lateral  articulating  facet.  The  fracture  appears  to  have  been  a 
comminuted  one.     Fig.  15  gives  another  view  of  the  bone. 

Specimen  6.  Fracture  with  impaction.  (Museum  Westminster 
Hospital,  London.) 

This  specimen  is  described  by  Callender,2  who  says  : 

"  The  carpal  extremity  of  a  radius  has  been  fractured  and  the  ulna 
is  also  broken  at  its  styloid  process.     The  distal  end  of  the  radius  is 


1  Trans.  Pathological  Society  of  London  1887,  xxxviii   p.  260. 

2  St.  Bartholomew's  Hospital  Reports,  1865,  p.  289. 
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displaced  forward  and  outward,  chiefly  in  the  last  named  direction, 
but  there  is  no  rotation  of  the  shaft  on  its  long  axis.  The  proximal 
portion  is  driven  into  the  cancellous  tissue  of  the  carpal  end  on  the 
palmar  aspect  and  toward  the  outer  side,  burying  itself,  as  is  seen  in 
the  section,  to  a  depth  of  a  trifle  more  than  three-tenths  of  an 
inch." 

Specimen  7.  Fracture  with  probable  impaction.  (St.  Bartholomew's 
Hospital,  London.) 

Mr.  Callender  describes1  this  specimen  in  connection  with  Speci- 
men 6. 

"In  our  own  museum  there  are  portions  of  a  radius  and  ulna,  the 
radius  having  been  fractured  a  little  more  than  an  inch  above  its 
carpal  end.  The  union  is  firm,  but  there  is  a  prominent  angle  on  the 
dorsal  aspect  of  the  radius  in  the  line  of  the  fracture,  and  an  elevation 
of  new  bone  on  the  corresponding  part  of  the  palmar  surface,  where  it 
is  probable  that  the  palmar  margin  of  the  upper  fragment  was  driven 
into  the  cancellous  tissue  of  the  lower  one.  The  triangular  fibro- 
cartilage  was  almost  completely  separated  from  the  radius." 

Specimens  8  and  9.  Fractures  without  comminution.  (Queen's 
College  Museum,  Belfast.) 

These  specimens  are  described  by  Gordon,  who  gives  a  cut  of  one 
of  them.2 

"The  fragment  broken  off  in  each  specimen  is  of  the  same  size, 
and  the  only  difference  between  them  is  the  displacement  of  the  one 
a  little  higher  than  the  other.  The  fracture  commences  internally 
at  the  junction  of  the  carpal  surface  with  the  compact  tissue  behind, 
and  passes  directly  outward  until  it  arrives  at  the  base  of  the  styloid 
process ;  then  it  ascends,  crosses  the  outer  border  of  the  radius,  next 
descending  it  passes  obliquely  inward. 

"  The  fragment  has  on  it  the  whole  of  the  carpal  surface,  the  articu- 
lar surface  for  the  head  of  the  ulna,  and  externally  the  styloid  process 
and  the  entire  ridge  on  the  outer  border  of  the  radius  (supinator 
ridge)  ;  it  is  displaced  upward,  forward,  and  outward,  over-riding  the 
lower  end  of  upper  fragment  in  front.  The  carpal  surface  is  horizon- 
tal. In  one  of  the  specimens  the  lower  overlaps  the  upper  fragment 
so  much  that  it  might  be  styled  an  impacted  fracture." 

1  St.  Bartholomew's  Hospital  Reports,  1865,  p.  289. 

2  A  Treatise  on  Fractures  of  the  Lower  End  of  the  Radius,  by  Alexander  Gordon, 
M.D.,  p.  30. 
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Specimen  10.  Fracture  apparently  showing  impaction. 

L.  Voillemier  gives1  an  illustration  of  a  specimen,  but  I  have  found 
in  his  book  no  history  of  the  case.  He  gives  a  short  account  of  this 
lesion  on  p.  43,  but  makes  no  allusion  to  the  specimen  shown  in  the 
plate  at  the  end  of  the  volume. 

Specimen  i  i  .  Transverse  fissured  fracture  produced  experimentally  in 
cadaver. — Dr.  F.  H.  Hamilton'2  gives  a  cut  of  a  transverse  fissure  of  the 
lower  end  of  the  radius  produced  by  forced  palmar  flexion  in  the  cadaver. 

He  says  fractures  by  forced  palmar  flexion  are  produced  experi- 
mentally in  the  dead  body,  not  quite  so  readily  as  in  forced  dorsal 
flexion,  and  that  the  break  occurred  in  his  experiments  a  little  lower 
than  is  usual  in  the  ordinary  fracture  with  backward  displacement.8 

Specimens  12,  13,  14,  15,  16,  17,  and  18.  Seven  united  fractures 
found  in  the  aissecting-room — Professor  E.  H.  Bennett,  of  Dublin,  in  a 
paper  "On  the  Rarer  Forms  of  Fracture  of  the  Carpal  Extremity  of 
the  Radius,"  presented  to  the  Royal  Academy  of  Medicine  in  Ireland,4 
refers  to  seven  specimens  of  the  injury  under  discussion,  which  were 
found  in  subjects  dissected  in  the  School  of  Physic  of  Trinity  College, 
and  in  the  museum  of  that  school.  Professor  Bennett  had,  at  my  re- 
quest, these  specimens  photographed.  They  are  all  instances  of  for- 
ward displacement,  though  the  line  of  fracture  varies  considerably. 

Fig.  16. 


Anterior  surface  of  specimen  12. 


Specimen  12.  Slightly  oblique  fracture. — The  museum  number  of 
this  specimen  is  695.  The  preparation  consists  of  the  radius  and 
ulna,   which   are    exhibited    in   the   photograph    in    the    position    of 


1  Clinique  Chirurgicale,  1862,  p   67,  and  PI.  I.  Fig.  1. 

2  Treatise  on  Fractures  and  Dislocations,  Stephen  Smith's  edition  (1891),  p.  281. 

3  Idem.,  p.  283.  4  Transactions,  1S92,  vol.  x.  p.  323. 


FRACTURE    OF    LOWER     END    OF    RADIUS. 


639 


supination  with  the  palmar  surfaces  in  view.  The  line  of  fracture 
begins  a  little  above  the  base  of  the  styloid  process  of  the  radius,  and 
runs  somewhat  obliquely  upward  and  inward  to  the  ulnar  side  of  the 
bone.  The  fracture  is  nearly  transverse.  The  styloid  process  of  the 
radius  is  higher  than  normal,  being  about  on  a  level  with  that  of  the 
ulna,  instead  of  being  below  it.  The  forward  displacement  of  the  lower 
fragment  is  apparently  not  great. 

Specimen  13.    Transverse  fracture. — Museum  number  is  apparently 
690.     The  palmar  surface  of  the  radius  is  shown  in  the  photograph. 


Fig.  17. 


Anterior  surface  of  specimen  13. 

The  fracture  is  transverse,  and  is  situated  perhaps  three-quarters  of 
an  inch  above  the  articular  surface  of  the  bone.  The  forward  displace- 
ment is  apparently  quite  marked.  The  styloid  process  appears  to  be 
in  normal  relation  to  the  articular  surface. 

Specimen  14.    Transverse  fracture  with  tilting  of  the  lower  frag- 
ment.— A   radius  and  ulna  in  supination,  showing  palmar  surfaces. 

Fig.  18. 


Anterior  surface  of  specimen  14. 


Museum  number  is  161 8.  The  line  of  fracture  is  nearly  parallel  to 
the  articular  surface  of  the  radius,  and  is,  therefore,  transverse.  There 
is  much  tilting  of  the  lower   fragment  toward  the  radial  or  outer 
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border  of  the  arm,  and  great  anterior  displacement.  Crushing  or  im_ 
paction  probably  occurred  at  the  time  of  injury. 

This  causes  the  styloid  process  of  the  radius  to  be  much  higher  or 
nearer  the  elbow  than  normal.  It  is  higher  instead  of  being  lower 
than  the  styloid  process  of  the  ulna.  In  the  living  subject  the  osseous 
displacement  would  have  caused  the  hand  to  have  been  deflected  to 
the  radial  side  and  the  head  of  the  ulna  to  have  been  unusually  prom- 
inent at  the  back  of  the  wrist. 

Specimen  15.  Very  oblique  fracture. — A  radius  and  ulna,  showing 
palmar   aspect.     Museum    number,    2627.     The   fracture   runs   very 


Fig.  19. 


Specimen  15.     Bones  in  mid  supination,  showing  anterior  surface  of  radius. 

obliquely  upward  and  outward  from  the  upper  border  of  the  facet  for 
articulation  with  the  ulna  to  a  point  on  the  outer  border  of  the  radius, 
perhaps  an  inch  and  a  half  above  the  top  of  the  styloid  process.  The 
forward  displacement  is  marked. 

Fig.  20. 


Specimen  16.     Bones  in  supination. 


Specimen   16.  Fracture  involving  the  articular  surface. — A  radius 
and  ulna  showing   palmar   surfaces.     Museum   number,  2281.     This 
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fracture  seems  to  have  been  transverse  and  near  the  articular  surface, 
which  surface  appears  to  have  been  fissured. 

Specimen  17.  Great  deformity  with  probable  involvement  of  the 
joint. — A  radius  and  ulna,  exhibiting  palmar  surfaces  with  the  radius 
in  extreme  supination.     Museum  number,   n7(?).     The  carpal  end 


Fig.  21. 


Specimen  17. 

of  the  radius  is  much  deformed.  Great  anterior  displacement  of  the 
lower  portion  of  the  bone,  with  elevation  of  the  styloid  process,  has 
apparently  occurred.  The  line  of  fracture  is  not  to  be  determined 
with  accuracy  by  a  study  of  the  photograph;  but  there  seems  to  have 
been  a  line  of  fracture  involving  the  articular  surface. 

Specimen  18.  Articular  fracture. — Museum  number,  291.  The 
radius  appears  to  have  been  obliquely  fractured  from  its  outer  border 
downward  and  inward,  so  that  the  styloid  portion  was  detached. 


Fig.  22. 


Specimen  18. 

There  has  also  been  a  fracture  of  the  radius  at  its  middle,  where  a 
bridge  of  bone  has  been  developed  across  the  interosseus  space. 

Professor  Bennett  says  that  this  one  of  the  series  is  the  only  one  to 
which  the  term  "articular  fracture  of  the  lower  end  of  the  radius," 
used  by  Gordon,  of  Belfast,  is  appropriate. 

Am  Surg  43 
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Specimen  19.  Oblique  fracture  causing  great  shortening  of  the  radius. 
(Royal  College  of  Surgeons  in  Ireland.) 

Bennett  refers  in  his  paper  to  a  similar  specimen  "  from  the  museum 
of  this  college,  to  which  it  was  presented  by  Mr.  Swan  in  1885." 
He  gives  no  description  of  the  specimen,  and  evidently  means  by  his 
remark  that  it  is  in  the  Museum  of  the  Royal  College  of  Surgeons  in 
Ireland. 

Fig.  23. 


Dorsal  surface  of  specimen  19  before  dissection ;  taken  from  a  cast. 

I  have  obtained,  through  the  courtesy  of  Mr.  J.  Alfred  Scott,  of 
Dublin,  photographs  of  this  specimen,  showing  the  palmar  and  dorsal 
surfaces  of  the  bones.  He  has  also  sent  me  photographs  of  the  plaster 
cast  taken  of  the  forearm  and  hand  before  the  soft  parts  were  removed, 
and  plaster  casts  of  the  forearm  and  of  the  lower  ends  of  the  radius 
and  ulna.  There  is  no  clinical  history  of  the  injury.  It  is  probably 
a  dissecting-room  specimen. 

Fig.  24. 


Palmar  surface  of  specimen  19  before  dissection ;  taken  from  a  cast. 


The  fracture  is  situated  over  an  inch  and  a  half  above  the  articular 
surface  of  the  radius  at  its  ulnar  side,  and  appears  to  have  extended 
obliquely  downward  and  outward.  The  carpal  fragment  is  not  dis- 
placed much  forward,  but  is  greatly  tilted  to  the  radial  side.     Union 
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has  occurred  in  this  position.  The  upper  end  of  the  lower  fragment, 
or  a  mass  of  callus,  projects  toward  the  ulna  so  as  to  considerably 
lessen  the  interosseous  space.  The  deviation  of  the  hand  to  the 
radial  side,  due  to  the  shortening  of  the  radius,  and  the  tilting  of  the 
lower  fragment  are  very  marked. 


Fig.  25. 


Fig.  26. 


Dorsal  surface  of  liones,  specimen  19. 


Palmar  surface  of  bones,  specimen  19. 


The  head  of  the  ulna  is  not  displaced  backward.  The  styloid  pro- 
cess of  the  radius,  as  well  as  that  of  the  ulna,  is  deformed  by  absorp- 
tion or  involvement  in  callus.  The  radial  styloid  is  nearer  the  elbow 
than  normal  because  of  the  over-riding  at  the  seat  of  fracture.  The 
lower  articular  surface  of  the  radius  presents  in  about  the  normal  direc- 
tion, except  that  its  plane  is  higher  than  normal  at  the  radial  side  of 
the  joint.  This  is  due  to  the  shortening  of  the  radius  and  the  eleva- 
tion of  the  styloid  portion  of  the  radius. 
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The  deformities  corresponding  to  the  bony  changes  are  well  seen  in 
the  cast  made  before  the  soft  parts  were  removed  by  maceration. 

In  discussing  this  and  his  own  seven  specimens  together,  Bennett 
mentioned  the  fact  that  three  of  them  present  an  unbroken  carpal 
surface,  and  that  five  have  this  surface  more  or  less  fissured  by  frac- 
tures. He  attributes  this  splitting  to  the  same  cause  that  produces 
comminution  of  the  lower  fragment  in  the  fracture  of  the  lower  end 
of  the  radius  with  backward  displacement,  namely,  intrusion  of  the 
inferior  end  of  the  upper  fragment  into  the  spongy  tissue  of  the  lower 
fragment.  He  calls  attention  to  the  fact  lhat  in  three  of  the  speci- 
mens, as  well  as  that  figured  by  Voillemier,1  the  bone  is  broken  trans- 
versely. This  circumstance  causes  him  to  reject  the  term  "  the  artic- 
ular fracture"  used  by  Alexander  Gordon,2  of  Belfast,  in  connection 
with  this  lesion. 

Specimens  20  and  21.  Two  specimens  of  impacted  fracture. — Adolf 
Bardeleben  states3  that  mutual  impaction  has  been  observed  in  fracture 
of  the  lower  end  of  the  radius,  with  displacement  of  the  lower  fragment 
forward,  as  well  as  in  the  ordinary  fracture  with  displacement  back- 
ward. He  gives  two  cuts  of  fracture  with  forward  displacement,  but 
does  not  furnish  any  details  of  the  cases  from  which  the  specimens 
were  obtained. 

In  both  instances  the  bones  which  are  shown  in  the  illustrations 
have  been  sawed  longitudinally,  so  that  the  impaction  which  occurred 
is  evident.  In  one  there  is  a  marked  angular  projection  on  the  palmar 
surface  of  the  seat  of  fracture.  The  other  specimen  is  interesting  be- 
cause of  the  marked  amount  of  compact  tissue  in  the  anterior  portion 
of  the  bone  in  the  neighborhood  of  the  line  of  fracture.  The  illus- 
tration does  not  make  it  clear  whether  or  not  this  is  the  result  of  the 
stripping  up  of  the  periosteum  on  the  palmar  surface  at  the  time  of 
the  injury. 

Specimen  22.  Green-stick  fracture,  with  dislocation  from  the  lower 
end  of  the  ulna. — (Pathological  Cabinet  of  New  York  Hospital.) 

In  the  New  York  Hospital  is  preserved  a  specimen  of  the  fracture 
under  consideration,  donated  by  Dr.  Markoe,  and  a  drawing  made 
from  it  by  Dr.  M.  Morris.     Of  this  case  the  catalogue  says: — 

"  No.  139.  United  Fracture  of  the  lower  End  of  the  Radius,"  taken 
from  an  adult.     The  fracture  originally  existed  through  the  radius,  a 

1  Clinique  Chirurgicale,  pi.  I.,  Fig.  i.  2  Fracture  of  the  Radius,  p.  30. 

s  Lehrbuch  der  Chirurgie  und  Operationslehre,  ii.  440. 
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little  above  the  carpus.  The  lower  fragment  has  been  tilted  down- 
ward toward  the  palmar  aspect  of  the  forearm,  and  has,  at  the  same 
time,  been  drawn  upward.  In  this  position  the  fracture  has  firmly 
united  ;  the  carpal  bones  and  hand  have  been  carried  along  with  the 
lower  fragment,  giving  the  case  the  appearance  of  a  dislocation  for- 
ward of  the  wrist,  the  ulna  resting  upon  the  dorsal  aspect  of  the  carpal 
bones.     The  muscles,  tendons,  and  ligaments  are  preserved." 

I  have  personally  examined  this  specimen  with  much  interest.  The 
hand  looks  as  if  the  patient  had  been  a  woman  or  a  man  of  delicate 
build.  The  patient  evidently  was  young,  for  the  line  of  the  lower 
ulnar  epiphysis  is  not  completely  ossified.  No  epiphyseal  line  is  de- 
tectable at  the  lower  end  of  the  radius  or  at  the  upper  end  of  the  ulna. 
The  upper  end  of  the  radius  is  too  much  covered  with  the  dried  soft 
parts  to  permit  examination  of  this  quarter.  The  bones  are  in  a  posi- 
tion about  midway  between   pronation  and  supination,  but  a  little 

more  prone. 

Fig.  27. 


Specimen  22.     Radial   side,    showing  the  dissected  and  dried  muscles,  and  the  bent 
condition  of  the  lower  end  of  the  radius. 

The  radius  is  curved  forward  at  its  lower  end,  as  though  it  had  been 
bent,  and  its  articular  surface  looks  almost  directly  toward  the  palmar 
surface  of  the  limb.  The  carpus  is  held  by  the  ligaments  in  its  proper 
relation  to  the  articular  surface  of  the  radius,  and  has  not  been  dislo- 
cated from  it.  There  is  a  marked  bending  between  the  first  and 
second  rows  of  carpal  bone,  which  enables  the  hand  to  have  the  same 
axis  as  the  forearm.  The  posterior  surface  of  the  radius  is  exposed, 
except  for  a  covering  of  dried  periosteum.  No  line  of  fracture  is  to 
be  seen.  There  exists  no  callus  and  no  ridge  indicating  fracture.  The 
anterior  surface  of  the  radius  is  not  so  easily  examined,  because  the 
square  pronator  muscle  and  long  flexor  of  the  thumb  cover  it.  The 
appearance  is  that  which  would  result  from  a  green-stick  fracture 
occurring  long  before   death  or,  perhaps,  from  a  rachitic    bending. 
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There  is  no  corroborative  evidence  of  rachitis  elsewhere  in  the 
specimen. 

The  fracture  or  bending  occurred,  as  is  easily  seen  by  the  change 
in  the  direction  of  the  bone,  about  an  inch  above  the  articular  sur- 
face. The  hollow  between  the  radius  and  volar  eminence  on  the 
anterior  surface  of  the  forearm,  due  to  the  forward  displacement  of 
the  carpus  and  hand,  is  very  great,  as  is  shown  by  the  flexor  tendons 
spanning  the  arch. 

On  the  ulnar  side  the  head  of  the  ulna  lies  on  the  posterior  surface 
of  the  carpus,  which  has  been  dislocated  forward.  The  upper  surface 
of  the  carpal  bones  is  more  than  half  an  inch  higher  (toward  elbow) 
than  the  styloid  process  of  the  ulna.  The  ulna  lies  on  the  back  of 
the  carpus  with  its  radial  facet  dislocated  backward  from  the  radius, 
whose  lower  end  has  been  bent  forward  by  the  fracture.  It  looks  as  if 
the  posterior  ligaments  had  been  torn  and  the  ulna  head  uncovered. 
The  ligaments  between  the  lower  end  of  the  ulna  and  the  carpus  are 
seen  curving  forward  to  accommodate  themselves  to  the  new  positions 
of  the  bone.  A  diagram  of  the  ulnar  side  of  this  specimen  is  shown 
in  Fig.  32  on  p.  672. 

Extension  of  the  patient's  hand  must  have  been  restricted.  Flexion 
would  apparently  have  been  possible  to  a  greater  extent  than  normal. 

Specimen  23.  Case  of  fracture,  with  displacement  forward. — (Patho- 
logical Cabinet  of  the  New  York  Hospital.)  In  the  same  hospital  is 
preserved  a  cast  of  this  form  of  fracture.  The  description  in  the 
catalogue,  p.  81,  is:  "No.  137.  Fracture  of  the  Lower  End  of  the 
Radius.  (Cast.)  The  hand  is  carried  toward  the  palmar  aspect  of 
the  forearm,  and  the  antero-posterior  deformity  is,  therefore,  the 
reverse  of  that  in  the  previous  casts.  There  is  still  present  the  abnor- 
mal prominence  of  the  ulna  and  slight  adduction  of  the  hand." 

Six  specimens  are  preserved  in  the  Warren  Anatomical 
Museum,  Boston.  I  describe  them  from  photographs  received 
from  Dr.  W.  F.  Whitney. 

Specimen  No.  24.  Catalogue  number,  3693.  "Old  Comminuted 
Fracture  with  Suppuration.  Amputation."  This  is  a  comminuted 
fracture  of  the  base  and  of  the  lower  third  of  the  shaft  of  the  radius, 
which  scarcely  belongs  to  the  class  of  fractures  under  consideration. 

Specimen  No.  25.  Catalogue  number,  5194.  "  Old  Fracture,  healed. 
Marked  Deformity.     No  History."     The  fracture  is  situated  about 
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one- half  inch  above  the  joint,  and  is  transverse,  except  that  it  runs 
upward  at  the  base  of  the  styloid  process.  The  lower  fragment  does 
not  seem  to  be  fissured.  The  displacement  is  forward  and  to  the 
radial  side.  The  latter  is  marked,  though  the  line  of  fracture  is  not 
oblique  but  transverse.  The  dorsal  surface  of  the  bone  is  shown  in 
the  photograph. 

Specimen  No.  26.  Catalogue  number,  6212.  "Recent  Fracture. 
Separation  of  Epiphysis(P).  No  History."  Dorsal  surface  shown  in 
photograph.  No  union.  The  separation  seems  to  have  occurred  at 
the  epiphyseal  junction.  Rotation  has  apparently  occurred  in  such  a 
way  that  the  radial  border  of  the  carpal  fragment  is  displaced  further 
forward  than  the  ulnar.  There  appears  to  be  a  line  of  fracture  run- 
ning into  the  joint. 

Specimen  No.  27.  Catalogue  number,  8281.  "  Old  Fracture,  Healed. 
Also  Fracture  of  Both  Bones  higher  up.  No  History."  Radius  and 
ulna  showing  palmar  surface.  The  fracture  of  the  lower  end  of  the 
radius  is  oblique  and  extends  upward  and  outward  from  a  little  above 
the  articular  facet  for  the  ulna.  The  displacement  forward  is  con- 
siderable, and  the  elevation  of  the  radial  styloid  process  toward  the 
elbow  is  evident.  At  the  upper  third  of  the  forearm  the  two  bones 
are  united  by  a  bridge  of  callus. 

Specimen  No.  28.  Catalogue  number,  8302.  "  Old  Fracture,  Healed 
with  Deformity ;  also  Fracture  of  the  Leg.  No  History. ' '  The  frac- 
ture is  about  two  inches  above  the  joint  and  runs  obliquely  upward 
and  forward.  The  lower  fragment  is  displaced  forward  at  the  line  of 
fracture,  and  the  articular  surface,  therefore,  presents  less  forward  than 
normal. 

Specimen  No.  29.  Catalogue  number,  81 17.  Radius,  ulna,  and 
carpus.  The  base  of  the  radius  is  much  comminuted  by  several  lines 
of  fracture.  The  articular  portion  is  thrown  forward  and  to  the  radial 
side.  The  elevation  of  the  radial  styloid  process  toward  the  elbow 
and  the  deflection  of  the  carpus  to  the  radial  side  of  the  limb  are 
marked.  The  head  of  the  ulna  is  left  behind,  as  it  were,  by  the  carpus 
being  displaced  forward  and  outward. 

Specimens  30  and  31.  In  the  Catalogue1  of  the  Musee  Dupuytren, 
at  Paris,  there  are  described  two  specimens,  apparently  obtained  by 
Jobert  de  Lamballe.  From  the  account  given,  there  seems  to  be  only 
slight  forward  displacement  of  the  carpal  fragment  in  these  fractures. 

1  Published  in  1877,  p.  121,  Nos.  io8e,  io8f. 
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Experimental   Observations. 

I  believe  that  the  classical  fracture  of  the  lower  end  of  the 
radius,  which  results  in  backward  displacement  of  the  lower 
fragment,  is  often  produced  by  falls,  causing  extreme  extension 
of  the  wrist.  The  fracture  in  the  same  region,  with  anterior 
displacement,  is  probably  frequently  due  to  extreme  flexion  of 
the  wrist. 

I  have  made  some  experiments  on  the  cadaver  to  throw  light 
on  the  causation  of  this  injury. 

Experiment  i.  Epiphyseal  separation  with  anterior  displacement  pro- 
duced by  extreme  flexion  of  the  wrist.  The  forearm  of  a  boy  of  fourteen 
years,  amputated  at  the  elbow  for  railroad  injury,  was  used  while  fresh 
for  this  experiment.  Eighteen  hours  after  the  accident  the  forearm 
and  hand  were  laid  on  the  dorsal  surface  horizontally  upon  the  floor. 
The  hand  was  then  seized  by  both  hands  of  the  experimenter,  and  the 
wrist  flexed  forcibly  and  extremely  by  the  operator  while  kneeling, 
suddenly  throwing  his  body  forward,  so  that  his  weight  was  brought 
to  bear  upon  the  flexed  wrist  of  the  limb. 

The  bone  gave  way  at  the  epiphysis  and  caused  slight  anterior  dis- 
placement of  the  lower  fragment.     • 

Experiment  2.  Fracture  of  os  magnum  and  unciform  by  extreme 
flexion  of  the  wrist.  Right  hand  and  forearm  of  male  cadaver,  not 
young,  previously  injected  with  zinc  and  afterward  kept  in  alcohol 
and  water.  Arteries  not  injected  with  plaster.  Radius  and  ulna 
sawed  off  a  short  distance  below  the  elbow  joint.  I  placed  the 
back  of  the  hand  on  the  floor,  seized  the  forearm  with  both  hands 
and  flexed  the  wrist  strongly.  My  assistant  then  put  both  hands 
on  top  of  mine  and  suddenly  threw  his  weight  forward  so  as  to 
make  extreme  flexion  of  the  forearm  on  the  hand.  A  loud  crack  was 
heard,  as  though  fracture  had  occurred,  but  no  fracture  or  dislocation 
could  be  diagnosed  on  examination.  Dissection  showed  no  damage 
to  radius  or  ulna  or  to  the  wrist  joint.  On  dissecting  the  deep  tissues 
away  from  the  carpus  posteriorly  a  fracture  was  seen  running  trans- 
versely across  the  distal  ends  of  the  os  magnum  and  the  unciform. 
The  fragment  separated  from  the  os  magnum  was  about  three-sixteenths 
of  an  inch  long  at  the  dorsal  surface,  with  the  line  of  fracture  running 
obliquely  downward  and  forward,  so  that  the  lower  edge  of  the  frag- 
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ment  was  sharp.  The  entire  articulating  surface  of  the  os  magnum 
was  not  involved,  as  the  line  of  fracture  entered  the  joint.  The  piece 
broken  from  the  front  of  the  unciform  bone  was  similar  in  shape  but 
smaller. 

Experiment  3.  Fracture  of  the  os  magnum  and  unciform  in  an  ex- 
perimental attempt  to  break  the  radius  by  extreme  flexion  of  the  wrist. 
Left  hand  of  same  subject  as  Experiment  No.  2.  Subject  preserved 
with  chloride  of  zinc.  Amputated  at  elbow,  and  in  alcohol  for  about 
six  months.  Back  of  hand  was  placed  upon  the  floor.  The  upper  ends 
of  radius  and  ulna  were  grasped  by  the  operator,  who  suddenly  threw 
the  weight  of  his  body  upon  the  upper  end  of  the  specimen  so  as  to 
make  flexion  of  the  forearm  upon  the  hand.     A  loud  snap  was  heard. 

At  the  base  of  the  metacarpal  bone  of  the  middle  finger  where  it 
articulates  with  the  carpus  it  seemed  as  if  there  were  an  abnormal 
degree  of  motion,  and  a  transverse  linear  depression  could  be  felt  with 
the  tip  of  the  finger  as  a  distinct  groove.  A  longitudinal  incision 
over  the  base  of  the  metacarpal  bone  of  the  middle  finger  showed 
that  there  had  been  a  rupture  of  the  ligaments  joining  the  second 
row  of  carpal  bones  with  the  metacarpus  on  the  posterior  surface. 
Further  investigation  showed  that  there  was  a  fracture  of  the  pos- 
terior lip  of  the  dorsal  portion  of  the  os  magnum,  and  that  a  small 
piece  had  been  separated  from  it  at  the  ulnar  side.  This  fragment 
measured  five-sixteenths  of  an  inch  in  length  and  three- sixteenths  at 
its  greatest  width.  The  fragment  remained  attached  by  ligaments  to  the 
ulnar  side  of  the  base  of  the  metacarpal  bone  of  the  middle  finger.  A 
very  small  fragment,  not  more  than  one-third  the  size  of  that  broken  from 
the  os  magnum,  had  been  torn  from  the  corner  of  the  unciform  bone 
joining  the  point  of  fracture  of  the  os  magnum.  This  little  fragment 
remained  attached  by  ligaments  to  the  base  of  the  metacarpal  bone  of 
the  ring  finger.  The  rupture  of  ligaments  extended  from  about  the 
middle  of  the  base  of  the  metacarpal  bone  of  the  ring  finger  across  to 
the  radial  side  of  the  base  of  the  metacarpal  bone  of  the  index  finger. 
A  small  fragment  was  broken  off  the  dorsal  edge  of  the  base  of  the 
index  finger  at  its  radial  side.  This  remained  attached  to  the  trape- 
zium. The  fragment  was  about  midway  in  size  between  that  broken 
from  the  os  magnum  and  that  broken  from  the  unciform  bone.  There 
was  no  fracture  of  the  radius. 

The  injury  may  therefore  be  described  as  a  rupture  of  ligaments 
and  a  fracture  extending  across  the  back  of  the  hand  from  the  radial 
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side  of  the  base  of  the  metacarpal  bone  of  the  index  finger  to  the 
middle  of  the  base  of  the  metacarpal  bone  of  the  ring  finger,  with 
three  portions  of  bone  torn  obliquely  from  the  articular  and  dorsal 
surfaces  of  the  unciform,  os  magnum,  and  index. 

Experiment  4.  Fracture  of  a  carpal  bone  by  extreme  flexion  of  the 
wrist. — The  amputated  forearm  and  hand  of  a  cadaver  were  laid  upon 
their  dorsal  surface  on  the  floor  and  the  hand  grasped  by  two  men, 
who  forcibly  flexed  the  wrist  by  throwing  their  weight  forward.  A 
fracture  occurred  in  one  of  the  carpal  bones.  Examination  made 
without  dissecting  the  tissues  thoroughly  seemed  to  show  that  the 
broken  bone  was  the  os  magnum. 

Experiment  5.  Fracture  caused  by  extreme  flexion  of  wrist  after 
partial  osteotomy. — The  dorsal  wall  of  the  radius  in  a  cadaver  was 
weakened  by  being  cut  transversely  a  short  distance  above  the  lower 
end  by  an  osteotome  directed  a  little  upward.  The  forearm  of  the 
cadaver  was  then  placed  vertically,  with  the  elbow  resting  on  the  table, 
the  wrist  flexed,  and  a  heavy  blow  struck  on  the  back  of  the  hand  so 
as  to  suddenly  cause  extreme  flexion.  Fracture  occurred  at  the  line 
of  osteotomy.  Previous  attempts  to  fracture  the  carpal  bones  or 
radius  by  similar  blows  had  failed. 

Experiment  6.  Fracture  of  styloid  process  due  to  extreme  flexion  after 
partial  osteotomy. — The  right  radius  of  an  adult  female  cadaver  was 
subjected  to  osteotomy  of  the  dorsal  wall  at  the  base  of  the  styloid 
process.  The  plane  of  the  osseous  incision  was  directed  upward  and 
forward.  A  blow  on  the  back  of  the  flexed  hand  while  the  forearm 
was  held  vertically  with  the  elbow  on  the  table  completed  the  fracture 
through  the  styloid  process,  though  previous  blows  similarly  applied 
failed  to  break  either  radius  or  carpal  bones.  The  soft  tissues  were 
disturbed  as  little  as  possible  before  the  experiment. 

Experiment  7.  T'ransverse  fracture  due  to  extreme  flexion  after 
partial  cuneiform  osteotomy  on  palmar  surface. — The  left  radius  of  the 
subject  used  in  Experiment  6  was  carefully  uncovered  and  weakened 
by  cutting  a  transverse  wedge-shaped  groove  in  the  compact  wall  of 
the  palmar  surface  at  the  most  prominent  part  of  its  concavity.  The 
base  of  the  wedge  of  the  bone  removed  was  about  one-eighth  of  an 
inch  in  width,  and  extended  across  the  radius.  A  moderate  blow 
upon  the  back  of  the  flexed  hand  while  the  forearm  was  held  vertically 
easily  fractured  the  radius  at  the  point  where  the  compact  tissue  had 
been  removed. 
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Experiment  8.  Oblique  fracture  caused  by  extreme  flexion  after  par- 
tial cuneiform  osteotomy. — The  lower  end  of  the  right  radius  of  an  aged 
and  obese  female  cadaver  was  uncovered  carefully  without  disturbing 
the  tendons,  and  an  oblique  gutter  cut  through  the  dorsal  wall  from 
above  the  base  of  the  styloid  process  to  the  upper  part  of  the  facet  for 
articulation  with  the  ulna.  The  wedge  shaped  groove  was  about  one- 
eighth  of  an  inch  in  depth  and  about  one-eighth  of  an  inch  wide  at  the 
surface  of  the  bone.  It  did  not  involve  the  sides  of  the  bone,  but 
was  limited  to  the  dorsum.  The  limb  was  then  placed,  as  in  the  other 
experiments,  with  the  elbow  on  the  table,  the  forearm  vertical,  and 
the  wrist  flexed.  A  heavy  blow  on  the  back  of  the  flexed  hand  caused 
fracture  of  the  radius  along  the  oblique  groove,  with  a  V-shaped  ex- 
tension downward  on  the  radial  border.  The  interior  of  the  bone  was 
very  fatty.  No  impaction  occurred.  Forward  displacement  of  the 
carpal  fragment  was  easily  produced  by  pressure  on  the  hand  and  wrist. 

Experiment  9.  Forward  displacement  produced  by  extreme  flexion 
after  extreme  extension  had  fractured  the  radius  previously  weakened  by 
partial  osteotomy . — The  right  forearm  of  an  aged  woman,  preserved  with 
zinc  chloride,  was  used  for  this  experiment.  The  front  and  back  of 
the  lower  end  of  the  radius  were  exposed  by  cutting  flaps  of  skin  and 
carefully  displacing  the  tendons.  An  osteotome  was  then  applied  to  the 
dorsum  of  the  bone  about  a  half  inch  above  the  articular  surface,  and 
the  posterior  wall  of  compact  bone  transversely  divided.  The  osteo- 
tome was  directed  slightly  upward.  A  similar  transverse  cut  was  then 
made  on  the  palmar  surface  a  little  higher  up  than  the  dorsal  osteot- 
omy, with  the  plane  of  the  incision  in  the  bone  directed  downward. 
These  incisions  were  made  in  the  bone  in  order  to  weaken  it  and  more 
readily  permit  me  to  fracture  its  base.  I  then  seized  the  hand  of  the 
cadaver  in  both  my  hands,  and,  while  the  forearm  was  vertical  with 
the  elbow  on  the  table,  made  extreme  extension  of  the  wrist.  The 
radius  readily  broke  at  the  point  where  its  wail  of  compact  tissue 
had  been  divided  with  the  osteotome.  I  then  made  extreme  flexion 
and  found  that  the  carpal  fragment  was  at  once  displaced  forward,  and 
remained  in  that  position. 

This  experiment  seems  to  me  to  prove  that  the  forward  displacement 
in  some  fractures  of  the  lower  end  of  the  radius  may  be  due  to  a 
secondary  force  causing  extreme  flexion  of  the  wrist  after  extreme 
extension  has  broken  the  bone. 

Experiment  10.  Fracture  of  the  anterior  lip  of  the  base  of  the  radius 
by  impact  of  the  carpal  bones  against  its  articular  surface. — Using  the 
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same  subject  as  in  Experiment  9,  I  cut  off  the  hand  by  a  transverse 
incision  with  knife  and  saw  through  the  middle  of  the  carpus.  The 
line  of  amputation  ran  between  the  trapezium  and  scaphoid,  but  sawed 
through  the  trapezoid,  magnum,  and  unciform.  This  gave  me  a  level 
surface  at  the  end  of  the  limb  with  the  wedge-like  upper  row  of  carpal 
bones  still  in  normal  relation  with  the  articular  surface  of  the  radius. 
The  forearm  was  then  held  vertical,  with  the  elbow  supported  on  the 
table,  and  a  heavy  blow  given  upon  the  end  of  the  stump — that  is,  upon 
the  carpal  bones — so  as  to  drive  them  against  the  articular  end  of  the 
radius  without  causing  flexion  or  extension  of  the  wrist.  The  intention 
was  to  obviate  entirely,  if  possible,  the  factor  of  either  extension  or 
flexion  at  the  radio- carpal  joint. 

The  first  blow  apparently  caused  no  injury.  A  second  and  heavier 
one  was  given.  The  carpal  bones,  the  lower  end  of  the  radius,  and 
the  ulna  at  its  upper  third  were  then  found  to  be  broken.  The 
scaphoid,  semilunar,  and  cuneiform  bones  were  split  by  various  lines 
of  comminution.  The  cuneiform  sustained  the  greatest  amount  of 
damage. 

The  interesting  injury,  however,  was  that  of  the  radius,  which 
showed  the  fracture  of  the  anterior  edge  of  the  base  described  as  of 
occasional  occurrence  by  Barton  when  he  wrote  his  classical  essay1 
on  fractures  of  the  wrist.  The  piece  broken  from  the  lower  end  of 
the  bone  consisted  of  a  portion  of  the  articular  and  palmar  surfaces. 
The  line  of  fracture  ran  obliquely  upward  from  the  joint  surface  for 
about  a  half-inch  and  chipped  off  part  of  the  anterior  edge  of  the  base. 
The  base  of  the  piece  broken  off  was  formed  by  the  articular  surface, 
and  measured  about  a  third  of  an  inch  antero-posteriorly  and  about 
half  an  inch  laterally.  The  line  of  fracture  seemed  to  involve  the 
lateral  facet  for  the  ulna.  The  fragment  may  be  said  to  have  consisted 
practically  of  the  anterior  portion  of  the  surface  with  which  the  semi- 
lunar bone  articulates.  Inspection  of  a  radius  will  show  that  there 
exists  here  a  well-marked  projecting  edge  or  lip. 

The  dorsum  of  the  radius  and  the  radial  side  of  the  radial  base  were 
uninjured,  as  was  the  ulnar  styloid  process. 

The  fragment  broken  from  the  lower  end  of  the  radius  with  the 
attached  semilunar  and  cuneiform  bones  was  displaced  forward,  making 
a  prominence  under  the  muscles. 

1  Medical  Examiner,  Philadelphia,  1838,  and  the  American  Journal  of  the  Medical 
Sciences,  1840,  xxvi.  p.  253. 
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This  experiment  affords  reasonable  proof  that  fracture  of  the  lower 
end  of  the  radius  may  occur  as  a  result  of  the  wedge-like  action  of  the 
carpal  bones  when  driven  against  the  lower  surface  of  the  radial  base. 
It  is  not  probable  that  there  was  any  action  of  flexion  or  extension 
exerted  in  this  experiment. 

Causes  and  Mechanism  of  the  Injury. 

John  Rhea  Barton,  in  his  classical  article1  on  the  ordinary 
fracture  of  the  lower  end  of  the  radius  with  backward  displace- 
ment, details  what  he  considers  to  be  the  character  of  the  lesion 
in  the  usual  injury;  and  he  continues:  "It  sometimes  happens, 
also,  though  rarely,  that  fracture  of  a  similar  character  to  the 
one  just  described  occurs  on  the  palmar  side  of  the  radius,  from 
the  application  of  force  against  the  back  of  the  hand  whilst  it 
is  bent  forward  to  its  ultimate  degree.  This  usually  happens 
in  awkward  attempts  to  parry  the  blow  of  a  fist,  from  pressure 
in  dense  crowds,  and  from  falling  on  the  back  of  the  hand 
whilst  it  is  bent  forward." 

The  injury  is  apparently  attributed  by  R.  W.  Smith  also  to 
extreme  flexion,  for  he  says2  that  "  it  generally  occurs  in  con- 
sequence of  a  fall  upon  the  back  of  the  hand." 

Contrary  to  these  authors,  Onesime  Lecomte  declines  to 
recognize  the  action  of  falls  on  the  back  of  the  hand  in  the 
production  of  this  fracture.  He  says3  that  he  will  gladly  admit 
that,  when  fracture  has  taken  place  as  a  result  of  a  fall  on  the 
palm,  a  secondary  pressure  on  the  dorsal  surface  may  be  capa- 
ble of  pushing  the  lower  fragment  forward.  He  believes  that 
neither  experiment  nor  observation  has  shown  that  fractures 
through  the  entire  thickness  of  the  bone  occur  by  forced  flexion. 
He  attributes  the  occurrence  of  fracture  with  the  displacement 
of  the  lower  fragment  forward  to  falls  on  the  palm  producing 
the  fracture,  and  forward  displacement  being  subsequently  pro- 

1  Medical  Examiner,  Philadelphia,  1838,  and  The  American  Journal  of  the  Medical 
Sciences,  1840,  xxvi.  p.  253. 

*  Fractures  and  Dislocations,  p.  164. 

3  Archives  generates  de  Medicine,  1861,  i.  79,  80,  196. 
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duced  by  the  hand,  after  having  received  the  shock  of  the  fall 
on  its  palmar  surface,  being  turned  on  its  dorsal  surface  and 
submitted  to  a  secondary  pressure.  The  patient,  in  his  opinion, 
falls  with  the  forearm  under  him  in  these  cases  and  sustains  a 
vulnerating  force  on  the  palm  which  breaks  the  bone,  and  a 
secondary  force  received  on  the  dorsal  aspect  pushes  the  lower 
fragment  forward.  Patients,  according  to  Lecomte,  may  think 
that  the  injury  has  been  received  on  the  back  of  the  hand,  when 
really  the  closed  fist  has  received  the  blow  against  the  ground 
on  the  palm  of  the  hand  and  the  back  of  the  second  and  third 
phalanges  of  the  closed  fingers.  The  fingers  may  show  signs 
of  injury  on  the  back,  but  the  force  of  the  blow  was  really  in 
these  cases  received  on  the  front  of  the  closed  fist. 

My  experiment  No.  9  proves  the  possibility  of  this  method 
of  causation. 

According  to  Gordon,1  the  force  causing  forward  displacement 
"must  have  been  applied  from  behind,  forward,  and  upward, 
carrying  the  carpal  surface  with  a  considerable  portion  of  the 
anterior  and  outer  part  of  the  lower  end  of  the  radius  before  it, 
leaving  all  the  compact  tissue  internal  to  the  interval  between 
the  first  and  second  extensors  of  the  thumb  uninjured,  whilst 
that  external  is  attached  to  the  broken  fragment." 

This  description  seems  to  indicate  that  he  believes  the  line 
of  fracture  to  be  always  oblique,  and  considers  that  the  injury 
is  caused  by  force  applied  to  the  back  of  the  hand  or  wrist. 
The  former  opinion  is  upset  by  a  study  of  the  specimens;  the 
latter  corresponds  with  that  held  by  several  other  authors 
quoted. 

That  the  fracture  occurs  from  falls  on  the  back  of  the  hand 
has  been  asserted  by  Linhart,  who,  according  to  Franz  Koenig,2 
has  confirmed  his  assertion  experimentally  and  clinically.  The 
lesion  is  produced,  these  observers  think,  by  the  dorsal  liga- 
ments maintaining  their  integrity  during  the  violence,  so  that  a 
piece  of  the  radius  is  torn  off. 

1  Fractures  of  the  Lower  End  of  the  Radius,  30. 

2  Lehrbuch  der  Speciellen  Chirurgie,  149. 
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Koenig  adds,  however,  that  Honigschmied  was  unable  to  pro- 
duce radial  fracture  by  overflexing  of  the  wrist  in  the  cadaver. 

My  experiments  above  detailed  prove  that  overflexion  is 
capable  of  causing  the  fracture. 

A  study  of  the  24  clinical  histories  incorporated  in  this  essay 
will  show  that  in  1 1  cases  the  reporters  attributed  the  injury  to 
violence  applied  to  the  back  of  the  hand  or  to  flexion  of  the 
wrist.  The  cases  are  Nos.  3,  4,  7,  14,  15,  16,  18,  19,  21,  23,  24. 
In  four  of  these  the  opinion  of  the  reporter  was  founded  upon 
or  confirmed  by  the  occurrence  of  abrasions  or  bruises  on  the 
dorsal  surface  of  the  limb. 

In  10  cases  (Nos.  2,  5,  8,  9,  10,  12,  13,  17,  20,  22)  no  satis- 
factory account  is  given  of  the  manner  in  which  the  force  was 
applied. 

In  two  instances  (Nos.  1,  11)  it  seems  as  if  the  violence  may 
have  been  received  on  the  palmar  surface  of  the  hand  and  wrist, 
though  in  neither  of  them  is  the  evidence  very  convincing. 

In  one  case  (No.  6)  it  seems  as  if  the  injury  was  the  result  of 
extreme  flexion  very  much  as  in  No.  18,  which  I  have  included 
in  the  list  of  those  which  the  reporters  believed  to  have  been 
fractures  due  to  the  violence  received  on  the  back  of  the  limb. 

I  believe  that  one  cause  at  least  of  this  fracture  with  forward 
displacement  is  extreme  flexion  of  the  radio-carpal  joint,  by 
which  a  portion  of  the  base  of  the  radius  is  torn  off  by  a  sort  of 
cross-breaking  strain,  due  to  the  fact  that  the  dorsal  ligaments 
retain  their  integrity.  The  continuation  of  the  vulnerating 
force,  after  the  fracture  occurs,  gives  rise  to  varying  degrees  of 
forward  displacement  of  the  carpal  fragment.  This  was  well 
shown  in  Experiment  No.  1,  where  I  produced  an  epiphyseal 
fracture  by  forced  flexion,  in  which  there  was  little  forward 
displacement  at  first.  By  applying  more  power  in  a  similar 
direction  I  was  enabled  to  considerably  increase  the  amount  of 
displacement. 

It  is  quite  possible  that  fracture  and  anterior  displacement 
may  occur,  without  flexion  of  the  joint,  by  direct  violence  ap- 
plied to  the  posterior  surface  of  the  lower  end  of  the  radius. 
Perhaps  the  injury  occurred  in  this  manner  in  the  patient  (case 
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No.  7)  who  "fell  backward,  striking  the  back  of  the  right  arm 
on  a  fence  picket." 

Extreme  flexion  is  probably  more  often  concerned  in  the 
usual  mechanism  of  injury,  as  in  Case  18.  Here  the  account 
says  that  the  man  fell  with  his  left  arm  under  him,  the  elbow 
projecting.  "  The  hand  bent  at  the  extreme  flexion,  was  crushed 
beneath  his  body,  the  full  force  of  the  blow  falling  upon  the 
radius,  as  it  was  fixed  between  the  bent  hand  and  the  ground." 
My  third  case  sustains  this  view. 

The  affirmative  evidence  as  to  the  causation  of  injury  fur- 
nished by  the  statements  contained  in  the  cases  which  I  have 
collected  is,  I  admit,  not  very  strong.  Reporters  would  be 
very  apt  to  say,  without  making  a  very  thorough  investigation, 
that  the  violence  was  received  on  the  back  of  the  hand,  because 
the  statement  of  many  text-books  is  to  this  effect. 

Strong  corroborative  evidence  is  found,  however,  in  the  fre- 
quent occurrence  of  the  opposite  displacement  by  over-extension 
of  the  joint,  due  to  violence  applied  to  the  palmar  surface  of 
the  hand.  This  common  and  classical  fracture  of  the  base  of 
the  radius  is  nearly  always  due  to  falls  on  the  palm,  and  shows 
displacement  of  the  carpal  fragment  of  the  radius  backward, 
with  frequent  penetration  and  impaction  of  the  fragments. 

One  would  expect  the  reverse  displacement  to  be  due  to  a 
reverse  application  of  force. 

It  is  intelligible  that  the  injury  under  discussion  might  be 
occasioned  by  the  hand  and  wrist  being  held  in  machinery  or 
caught  in  a  hole  while  the  arm  of  the  patient  was  forcibly  thrown 
in  a  dorsal  direction.  Such  a  mechanism  is  evidently  not  the 
usual  one. 

Lecomte's  belief  that  the  radius  is  broken  in  this  injury  by 
falls  upon  the  palm,  and  that  the  anterior  displacement  is  due  to 
a  secondary  force  applied  on  the  posterior  surface,  will  scarcely 
be  accepted  at  the  present  day.  It  requires  a  more  complicated 
mechanism  than  the  opinion  that  the  fracture  and  displacement 
are  produced  by  one  and  the  same  force  applied  upon  the 
dorsum. 

The  careful  studies  of  the  fracture  with  backward  displace- 
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ment  made  by  Moore,  Pilcher,  Levis,  Packard,  and  others,  since 
Lecomte's  paper  was  written,  would  probably  have  influenced 
his  views  if  they  had  been  known  to  him. 

Pilcher1  says  that  comminution  of  the  lower  fragment  in  the 
classical  fracture  of  the  base  of  the  radius  occurs  by  the  wedge- 
like action  of  the  carpus,  which  is  driven  up  against  the  articular 
surface  of  the  radius  and  fissures  it,  after  which  the  lower  por- 
tion of  the  radius  may  be  torn  off  by  avulsion  through  tension 
exerted  through  the  anterior  carpal  ligaments.  This  he  thinks 
the  most  common  method  of  production.  Comparatively  rarely 
the  lower  fragment  is  split  by  descent  into  it  of  the  upper  frag- 
ment. 

D'Arcy  Power2  contends  that  in  the  fracture  with  backward 
displacement  the  comminution  of  the  lower  fragment  is  very 
frequent,  and  is  often  unnoticeable  except  by  most  careful  ex- 
amination. In  some  cases  the  splitting  is  only  made  evident 
by  dissection.  He  found  splitting  of  the  carpal  fragment  in  31 
out  of  the  59  specimens  examined. 

He  suggests  that  abrasions  on  the  back  of  the  second  and 
third  phalanges  of  the  fingers  do  not  prove  that  the  vulnerating 
force  was  received  dorsally,  since  the  first  may  have  been  closed 
at  the  time  of  the  fall,  and  the  backs  of  these  phalanges,  there- 
fore, be  brought  in  contact  with  the  ground  when  the  palmar 
aspect  of  the  hand  strikes. 

This  is  indeed  true;  I  do  not  doubt  that  these  phalanges  may 
show  abrasions  on  their  dorsum  when  the  fall  has  been  upon 
the  palm  of  the  closed  fist.  A  fracture  of  the  radial  base  with 
backward  displacement  may  doubtless  be  produced  by  such  a 
fall,  causing  over-extension  of  the  radio-carpal  articulation ;  but  on 
the  other  hand,  the  fall  may  occur  in  such  a  way  that,  although 
the  closed  fist  strikes  the  ground  on  its  palm  and  on  the  back 
of  these  phalanges,  the  wrist  may  be  over-flexed.  The  character 
of  the  surface  of  the  ground,  the  direction  in  which  the  falling 
man  is  propelled,  and  the  exact  point  of  first  contact  of  the 

1  Annals  of  Anatomy  and  Surgery,  1881,  iii.  p.  133. 

2  Trans.  Path.  Soc,  London,  1887,  xxxviii.  p.  250. 
Am  Surg  45 
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closed    fist    determine    whether   the    wrist-joint   be    flexed    or 
extended. 

The  mere  fact  of  the  situation  of  these  abrasions  on  the  back 
of  the  phalanges  would  not,  in  my  opinion,  determine  the 
mechanism  of  the  fracture. 

Analogy  with  the  manner  in  which  the  backward  displace- 
ment is  often  produced  and  the  histories  of  the  cases  are  the 
chief  factors  which  have  led  me  to  accept  the  belief  of  those 
who  oppose  Lecomte's  views. 

From  analogy,  it  seems  quite  possible  that  occasionally  force 
applied  to  the  palm  might  cause  fracture  with  anterior  displace- 
ment, for  it  is  asserted  that  force  received  upon  the  back  of  the 
hand  has  resulted  in  the  fracture  with  posterior  displacement. 
Hamilton,  for  instance,  reports1  this  occurrence  in  a  woman  who 
fell,  striking  on  the  back  of  the  hand  while  the  hand  was  shut. 
Cameron  records2  a  similar  injury  in  a  woman  who  fell  with 
the  fist  closed  and  struck  on  the  back  of  the  wrist,  producing 
fracture  with  posterior  displacement  of  the  lower  fragment. 

My  experiments  on  the  cadaver  just  detailed  and  analogy 
with  the  causation  of  fractures  of  the  radial  base  with  the  usual 
backward  displacement  seem  to  show  that  the  fracture  with 
anterior  displacement  is  caused  in  three  ways:  I.  Tearing  off 
of  the  lower  end  by  a  cross-breaking  strain  exerted  through 
the  posterior  ligaments  during  extreme  flexion,  when  the  force 
is  applied  to  the  back  of  the  hand  in  front  of  the  anterior  sur- 
face of  the  radius.  2.  Crushing  of  the  anterior  portion  of  the 
bone  between  the  wrist-bones  and  the  shaft,  or  mutual  penetra- 
tion of  the  diaphyseal  and  epiphyseal  portions.  3.  Rupture  of 
the  bony  tissue  of  the  weakest  point  by  decomposition  of  the 
force  to  which  the  limb  is  subjected. 

My  experiment,  No.  9,  shows  that  fracture  may  be  produced 
by  extreme  extension  of  the  wrist,  and  anterior  displacement 
of  the  lower  fragment  occur  from  a  secondary  force  causing 
extreme  flexion  of  the  wrist. 


1  Fractures  and  Dislocations,  edition  189 1,  p.  280. 

2  Glasgow  Medical  Journal,  March,  1878,  p.  97. 
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It  must  be  remembered  that  specimens  which  seem  to  show 
marked  penetration  of  the  compact  outer  shell  of  one  fragment 
into  the  spongy  tissue  of  the  other  fragment  may  give  false 
evidence,  because  the  periosteum  may  be  stripped  up  on  the 
palmar  surface  of  the  bone,  above  and  below  the  fracture,  and 
give  rise  to  additional  development  of  compact  bone  at  that 
point.  Condensing  osteitis  during  repair  of  a  broken  bone  is 
perhaps  capable  of  giving  the  specimen  the  appearance  of  pene- 
tration or  impaction. 

Crushing  may  cause  comminution  of  one  or  other  fragment, 
or  may,  perhaps,  compress  the  cancellated  bone  as  an  ordinary 
sponge  is  squeezed  in  the  hand,  and  thus  give  rise  to  angular 
displacement  forward  without  impaction. 

It  is  probable  that  the  fracture  may  be  caused  by  any  one  of 
the  three  methods  mentioned ;  but  fracture  at  the  weakest  point 
of  the  radius  and  carpus  by  decomposition  of  forces  seems  to 
me  to  be  probably  the  most  common  mechanism.  The  osseous 
injury  is  in  some  cases  due,  perhaps,  to  a  combination  of  more 
than  one  method. 

It  is  interesting  to  note  that  in  one  of  Callender's  cases,  No. 
XIX.,  fracture  occurred  from  muscular  contraction  due  to  galvanic 
stimulation  of  the  muscles.  This  was  without  doubt  produced 
by  the  strong  flexor  muscles  being  too  powerful  to  be  success- 
fully resisted  by  the  relatively  weak  extensors,  and  the  bone 
gave  way  at  the  epiphyseal  line. 

The  muscles  have  indirectly  some  indefinite  agency  in  the 
production  of  the  lesion  in  the  living  subject,  for  by  their 
normal  tonic  tension  they  keep  the  elbow-joint  and  wrist-joint 
fixed.  They  have  also,  I  believe,  some  effect  in  limiting  anterior 
displacement,  for  the  extensor  muscles  are  drawn  tensely  over 
the  dorsal  surface  of  the  lower  end  of  the  radius  as  soon  as  the 
lower  fragment  attempts  to  move  forward.  This  was  shown  well 
in  my  experiments  on  the  cadaver.  This  restrictive  influence 
would  seem  to  be  less  operative  in  backward  displacements, 
because  the  concavity  of  the  anterior  surface  of  the  radial  base 
does  not  afford  the  flexor  muscles  the  same  opportunity  as  that 
given  the  weaker  extensors  by  the  almost  flat  dorsal  surface. 
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The  fracture  of  the  os  magnum  in  some  of  my  experimental 
attempts  to  produce  radial  fracture  by  extreme  flexion  of  the 
wrist  (Experiments  Nos.  2  and  3)  apparently  indicates  that  the 
strain  occurs  at  the  articulation  between  the  first  and  second 
row  of  carpal  bones,  and  not  at  the  radiocarpal  joint.  On  the 
other  hand,  the  occurrence,  under  extreme  flexion,  of  fracture  at 
the  epiphyseal  junction  in  Experiment  No.  1,  and  of  the  radial 
base,  when  weakened  by  a  previous  division  of  the  compact 
bone  on  either  the  anterior  or  posterior  surface  in  Experiments 
Nos.  5,  7,  and  8,  seems  to  show  that  a  weak  radius  will  break 
more  readily  than  the  carpal  bones. 

If  any  deduction  can  be  drawn  from  these  observations  it  is 
apparently  this :  that,  although  in  extreme  flexion  of  the  wrist 
the  strain  comes  first  upon  the  intercarpal  joint,  it  is  also  felt 
by  the  radius,  and  will  cause  a  fracture  in  one  or  other  region 
in  accordance  with  the  exact  direction  of  the  force  and  the 
relative  fragibility  of  the  bones. 

It  is  well  known  that  fractures  occur  at  the  wrist  more  readily 
than  dislocations,  because  of  the  great  strength  of  the  liga- 
mentous surroundings.  The  exact  situation  of  the  fracture 
evidently  depends  on  the  decomposed  forces  finding  a  relatively 
weak  bony  tissue. 

These  various  considerations  have  led  me  to  the  opinion  that 
no  one  of  the  three  methods  of  fracture  detailed  is  exclusively 
responsible  for  all  the  cases. 

Fracture  with  anterior  displacement  can  occur  from  a  splitting 
force  exerted  on  the  articular  surface  of  the  radius  by  the  first 
row  of  carpal  bones  being  driven  up  against  it.  This  is  beauti- 
fully shown  in  my  Experiment  No.  10. 

Symptoms  of  the  Injury. 

It  will  be  interesting  to  quote  at  once  the  description  of  the 
symptoms  of  this  fracture  given'  by  R.  W.  Smith,  who  seems  to 
have  been  the  earliest  author  to  study  the  condition.     He  says : 

1  Fractures  and  Dislocations,  p.  164. 
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''The  situation  of  the  fracture  is  from  half  an  inch  to  an  inch 
above  the  articulation;  it  is  accompanied  by  great  deformity,  the 
principal  features  of  which  are  a  dorsal  and  a  palmar  tumor,  and 
a  striking  projection  of  the  head  of  the  ulna  at  the  posterior  and 
inner  part  of  the  forearm;  the  dorsal  tumor  occupies  the  entire 
breadth  of  the  forearm,  but  is  most  conspicuous  internally,  where 
it  is  constituted  by  the  lower  extremity  of  the  ulna  displaced  back- 
ward ;  from  this  point  the  inferior  outline  of  the  tumor  passes 
obliquely  upward  and  outward,  corresponding  in  the  latter 
direction  to  the  lower  end  of  the  superior  fragment  of  the 
radius.  Immediately  below  the  dorsal  swelling  there  is  a  well- 
marked  sulcus,  deepest  internally  below  the  head  of  the  ulna, 
directed  nearly  transversely,  but  ascending  a  little  as  it  ap- 
proaches the  radial  border  of  the  forearm. 

"The  palmar  is  less  remarkable  than  the  dorsal  tumor;  formed 
principally  by  the  lower  fragment  of  the  radius,  it  is  obscured  by  the 
thick  mass  of  flexor  tendons  which  cross  the  front  of  the  carpus,  but 
toward  the  ulnar  border  of  the  limb  there  is  a  considerable  projection, 
which  marks  the  situation  of  the  pisiform  bone,  passing  down  to  its 
attachment  into  which  can  be  seen  the  tendon  of  the  flexor  carpi 
ulnaris  thrown  forward  in  strong  relief.  The  transverse  diameter  of 
the  forearm  is  not  much  altered,  but  the  antero-posterior  is  consider- 
ably increased,  and  the  radial  border  of  the  limb  becomes  concave  at 
its  lower  part." 

The  cast  of  the  case  from  which  Smith  was  led  to  make  these 
deductions  has  already  been  shown  (Fig.  7).  He  had  appar- 
ently never  seen  a  specimen  of  the  injury,  and  the  pathology 
and  symptomatology  were  at  that  time,  to  a  certain  extent, 
theoretical. 

Gordon's  description  of  the  symptoms  is  not  altogether 
satisfactory.     He  says: 

"  Radio-carpal  articulation  well  defined ;  carpus  seemingly  short- 
ened. Ulna  very  prominent,  especially  behind  and  internally ;  lower 
end  of  radius  behind  prominent;  carpus  displaced  outward  and 
forward.  Styloid  process  displaced  forward  and  outward,  and  on 
the  same  plane  as   the  anterior  surface  of  the   shaft  of  the   radius. 
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Concavity  of  radius  much  increased.  The  displacement  of  the  lower 
fragment  forward  and  externally  is  so  marked  that  the  accident  might 
be  easily  diagnosed  by  this  sign  alone."  l 

Voillemier2  lays  stress  on  the  change  in  contour  of  the  limb, 
and  mentions  the  backward  projection  of  the  ulna  in  the  follow- 
ing words : 

"The  fracture,  with  forward  displacement  of  the  lower  fragment, 
scarcely  differs  from  that  which  I  have  just  described,  except  by  the 
more  marked  projection  inward  and  backward  of  the  head  of  the  ulna 
and  by  a  different  arrangement  of  the  antero-posterior  break  of  the 
axis  of  the  limb.  A  first  plane  extends  on  the  posterior  face  of  the 
forearm  as  far  as  the  level  of  the  fracture ;  a  second  runs  forward  on 
the  lower  fragment ;  a  third  belongs  to  that  fragment,  to  the  carpus, 
to  the  metacarpus  and  to  the  extended  fingers.  The  inclination  of 
the  second  plane  is  not  as  great  as  one  would  expect  from  the  normal 
direction  forward  of  the  articular  surface  of  the  radius ;  which  position 
is  increased  still  more  by  the  displacement  which  the  inferior  fragment 
has  undergone.  The  carpus,  always  movable  on  this  surface,  does  not 
follow  it  entirely  in  its  displacement  j  but,  dragged  by  the  extensor 
muscles,  it  rolls  from  behind  forward,  and,  by  a  slight  movement  of 
extension,  corrects  a  little  the  deviation  of  the  articular  surface.  It 
is  for  this  reason  that  the  second  plane  presents  an  inclination  less 
marked  than  in  fractures  of  the  other  variety." 

Koenig3  calls  attention  to  the  change  in  shape  of  the  fore- 
arm, which,  he  says,  consists  in  a  hollow  on  the  back  of  the 
wrist  and  a  flat  arching  forward  on  the  palmar  surface,  which 
has  a  slight  hollow  above  it.  He  mentions  also  the  fact  that 
in  some  cases  there  may  be  no  displacement,  though  signs  of 
effusion  of  blood  into  the  joint  are  evident  as  a  symptom  of 
injury. 

The  prominence  at  the  back  of  the  limb  is  placed  by  Cal- 
lender4  at  about  an  inch  above  the  wrist.     A  projection  on  the 


1  Fractures  of  the  Lower  End  of  the  Radius,  p.  30. 

2  Clinique  Chirurgicale,  p.  43. 

3  Lehrbuch  der  Speciellen  Chirurgie,  p*.  149. 

4  St.  Bartholomew's  Hospital  Reports,  1865. 
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palmar  surface,  close  to  the  carpus,  and  a  depression  opposite 
the  dorsal  elevation  are  other  symptoms  mentioned  by  the  same 
writer. 

A  study  of  the  herein  reported  cases  and  specimens  gives 
considerable  light  on  the  symptomatology  of  this  fracture. 

The  injury  appears  to  occur  more  frequently  on  the  right  side, 
a  circumstance  probably  due  to  the  fact  that  most  persons,  when 
falling,  involuntarily  use  the  right  hand  and  arm  for  protection. 
I  find  that  among  the  cases  and  specimens  described  in  this 
essay  the  fracture  is  stated  to  have  occurred  in  the  right  radius 
22  times,  and  in  the  left  9  times.  In  2  cases  both  radii  had 
sustained  this  unusual  fracture.  In  19  cases  the  side  is  not 
mentioned.  In  one  of  the  patients  who  had  met  with  the  injury 
on  the  left  side,  the  right  radius  had  been  broken  simultaneously, 
but  the  lower  fragment  on  the  right  side  presented  the  usual 
backward  displacement. 

The  line  of  fracture  may  be  transverse,  as  in  Specimen  No. 
13,  or  oblique.  If  oblique,  it  may  run  upward  and  inward,  as 
in  Specimen  No.  12,  or  upward  and  outward,  as  in  Specimen 
No.  15.  It  may  be  so  oblique  downward  and  outward  as  to  give 
to  the  upper  fragment  of  the  radius  a  sharp  end  which  will 
resemble  the  normal  styloid  process.  This  point,  situated 
higher  up  the  limb  than  the  styloid  process,  may  be  driven  into 
the  lower  layers  of  the  skin,  as  in  Porrier's  case  (No.  XXIII.),  and 
cause  a  dimpling  of  the  integument.  It  is  conceivable  that  a 
greater  vulnerating  force  would  cause  an  open  fracture  by  driv- 
ing the  sharp  fragment  through  the  skin. 

It  is  quite  probable  that  the  plane  of  the  fracture  runs  ob- 
liquely upward  from  the  dorsal  to  the  palmar  surface  of  the 
bone,  since  this  direction  would  be  rather  more  apt  to  permit 
sliding  of  the  carpal  fragment  forward.  The  argument  is,  how- 
ever, not  very  strong,  because  the  displacement  is  principally 
due  to  the  vulnerating  force  and  not  to  muscular  traction  caus- 
ing overriding. 

The  break  seems  to  occur  generally  at  a  distance  from  the 
articular  surface  of  from  one-half  inch  to  one  and  a  half  inches. 
In  the  specimen  in  the  Museum  of  the  Royal  College  of  Sur- 
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geons  in  Ireland  (No.  19),  the  line  of  fracture  on  the  ulnar  side 
of  the  radius  is,  however,  one  and  three-quarter  inches  above 
the  joint,  and  runs  obliquely  downward  and  outward  until  at 
the  radial  side  of  the  radius  it  was  apparently  about  one  and  a 
quarter  inches  from  the  joint  surface.  Specimen  No.  1  seems 
to  prove  that  the  solution  of  continuity  may  be  even  nearer  the 
joint  than  a  half  inch ;  and  there  is  no  reason  known  to  me 
why  the  line  might  not  be  very  near.  I  have  produced  in  the 
cadaver,  fracture  with  backward  displacement  in  which  the  line 
was  only  about  one- quarter  of  an  inch  from  the  joint.  It  is 
presumable  that  the  same  thing  might  occur  with  forward  dis- 
placement. 

It  is  admitted,  I  think,  that  occasionally  only  the  anterior 
edge  of  the  lower  end  of  the  bone  may  be  chipped  off,  as  was 
suggested  by  Barton,  when  he  erroneously  asserted  that  this 
chipping  off  occurred  at  the  posterior  lip  of  the  articular  surface 
in  the  ordinary  injury  in  this  situation.  Such  injuries  must, 
however,  be  excessively  rare  at  the  anterior  margin  of  the 
radius,  since  they  are  almost  unknown  even  in  the  fracture  with 
posterior  displacement. 

Involvement  of  the  articular  surface  with  lines  of  comminu- 
tion apparently  occurs  somewhat  rarely.  It  is  probable  that  it 
requires  unusual  force  to  cause  such  comminution  of  the  lower 
fragment,  and  that  the  mechanism  of  its  production  is  often  an 
intrusion  or  impaction  of  the  upper  fragment  into  the  lower. 

In  Specimen  No.  5,  the  facet  on  the  radius  for  articulation 
with  the  ulna  is  implicated  in  the  line  of  fracture. 

The  displacement  of  the  lower  fragment  varies  greatly. 
Koenig  says  there  may  be  none.  Bryant  says,  in  his  letter, 
that  the  injury  is  "  an  imperfect  fracture  in  the  majority  of  casesi 
and  is,  consequently,  overlooked."  Allport  writes  in  a  similar 
strain.  They  probably  mean  that  there  is  little  displacement  of 
the  fragments. 

In  some  cases  the  displacement  forward  is  comparatively 
slight  while  the  tilting  or  displacement  laterally  toward  the 
radial  or  outer  border  of  the  arm  is  very  marked.  This  is  the 
condition,  for  example,  in  Specimen  No.  19  and  in  Case  No.  XIV. 
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In  Case  No.  XXIII.  the  upper  fragment  was  displaced  back- 
ward and  outward — toward  the  radial  border  of  the  limb — but 
the  lower  fragment  forward  and  inward — toward  the  ulnar  border- 
This  is,  I  think,  a  very  unusual  deformity. 

The  bending  forward  seen  in  the  skiagraph  of  Case  No.  II.  and 
in  Specimen  No.  22  would  seem  likely  to  occur  in  young 
bones  only;  but  the  age  of  the  patient  described  as  Case  No.  II. 
was  between  thirty-five  and  forty  years  at  the  time  of  the  injury. 
It  is  possible  that  this  condition  occurs  in  adult  bones  by  the 
anterior  edge  of  one  fragment  being  driven  into  the  cancellated 
tissue  of  the  other  fragment,  so  that  there  is  little  separation  of 
the  fragments  on  the  dorsal  surface.  Union  occurring  without 
reduction  of  the  fracture  might  then  give  the  appearance  of  the 
bone  having  been  bent  when  soft. 

It  is  possible  for  the  carpal  fragment  to  be  thrust  forward 
bodily  without  crushing  occurring  or  angular  displacement 
taking  place.  In  this  instance  the  fractured  surfaces  would 
seldom  entirely  pass  each  other.  This  form  of  displacement 
would  be  expected  to  give  to  the  examiner's  fingers  the  impres- 
sion of  a  distinct  mass  of  bone  under  the  flexor  tendons.  Per- 
haps the  upper  edge  of  the  carpal  fragment  might  be  distinctly 
felt.  In  my  first  patient  I  thought  I  detected  this  condition 
with  my  fingers. 

The  side  of  the  lower  fragment  toward  the  ulna  may  some- 
times remain  in  something  like  its  normal  relation  to  the  shaft 
of  the  radius  by  reason  of  the  radio- ulnar,  the  internal  lateral 
and  the  triangular  ligaments  being  more  or  less  uninjured. 

Angular  displacement  may,  perhaps,  occur  by  the  bone  bend- 
ing at  the  posterior  surface,  as  on  a  hinge,  and  the  anterior  por- 
tion being  crushed  or  undergoing  penetration  or  impaction. 
This  would  cause  the  articular  surface  to  present  abnormally 
downward  and  forward,  and  give  the  appearance  seen  in  several 
of  the  specimens. 

It  is  also  possible  that  the  hinge-like  motion  between  the 
fragments  may  occur  at  the  anterior  face  of  the  radius,  and  the 
line  of  fracture  be  thereby  opened  on  the  dorsal  aspect  of  the 
bone.     It  is  possible  that  the  opened    fissure  would  become 

Am  Surg  46 
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filled  and  obliterated  by  callus  if  the  fragments  were  left  un- 
reduced. 

I  have  seen  this  opening  of  the  fracture  on  the  dorsum  pro- 
duced in  my  experimental  fractures  by  rocking  the  fragments 
in  endeavors  to  increase  the  deformity. 

Whether  the  carpal  fragment  is  displaced  directly  forward  in 
a  plane  at  a  right  angle  to  the  horizontal  plane  of  the  radius,  is 
tilted  forward  as  upon  a  hinge  at  the  flexor  surface  of  the  shaft, 
or  is  displaced  laterally,  with  or  without  much  forward  distortion, 
seemingly  depends  upon  the  line  in  which  the  osseous  fibres 
give  way  and  the  manner  of  application  of  the  vulnerating  force. 

The  deformity  of  the  forearm  and  wrist  is  characteristic  in 
instances  where  the  carpal  fragment  is  much  displaced  forward. 
An  elevation  is  seen  across  the  back  of  the  forearm,  running 
obliquely  upward  from  the  ulnar  to  the  radial  side.  The  ulnar 
portion  of  this  elevation  is  the  more  prominent,  and  is  made  by 
the  head  of  the  ulna,  which  was  left  behind  when  the  carpal 
fragment  of  the  radius  with  the  attached  hand  was  carried  for- 
ward by  the  injury.  This  is  well  shown  in  Specimens  Nos.  2, 
4,  and  22,  and  in  Cases  I.  and  II.  On  the  radial  side  of  the 
limb  the  elevation  is  further  from  the  hand  and  is  less  prom- 
inent. It  is  due  to  the  lower  end  of  the  upper  fragment  of  the 
radius. 

Fig.  28. 


Cast  of  Smith's  case  of  fracture  (Case  XVI.),  showing  character  of  deformity. 
Contrast  this  figure  with  Figs.  29  and  30. 

This  dorsal  prominence  is  quite  different  in  appearance  from 
the  hump  on  the  radial  side  of  the  dorsum  seen  in  the  fracture 
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of  the  lower  end  of  the  radius  with  backward  displacement  of 
the  carpal  piece.  In  the  latter  case  the  elevation  is  great  on  the 
radial  half  of  the  limb,  and  the  surgeon's  finger  carried  along 
the  back  of  the  shaft  of  the  radius  can  readily  feel  the  ledge  of 
bone  corresponding  to  the  dorsal  surface  of  the  lower  frag- 
ment. The  ulna  makes  little  or  no  prominence  on  the  back  of 
the  forearm  in  the  classic  fracture,  though  in  both  forms  it  is  apt 
to  be  prominent  on  the  ulnar  edge  of  the  limb,  because  the  out- 
ward displacement,  common  in  both  instances,  carries  the  hand 
away  from  the  head  of  the  ulna. 

Fig.  29. 


Showing  deformity  in  fracture,  with  backward  displacement  of  lower  fragment. 
Taken  from  cast  of  case  made  before  reduction  and  treatment. 


Fig.  30. 


Showing  deformity  in  fracture,  with  backward  displacement.  Taken  from  cast  of  ex- 
perimental fracture  in  cadaver.  The  elevation  on  dorsum  due  to  lower  fragment,  and 
the  prominence  on  palmar  surface  due  to  upper  fragment,  are  well  shown.  There  is  no 
swelling  because  the  fracture  is  in  a  cadaver. 

In  the  fracture  under  consideration  the  surface  slants  down- 
ward from  the  dorsal  elevation  toward  the  back  of  the  hand, 
whose  plane  is  at  a  lower  level  than  that  of  the  forearm,  but 
more  or  less  parallel  to  it.  The  occurrence  of  these  three 
planes  in  the  fracture  with  forward  displacement  is  due  to  the 
movement  normally  allowed  between  the  displaced  articular 
surface  of  the  radius  and  the  first  row  of  carpal  bones,  and  be- 
tween the  first  and  second  rows  of  carpal  bones.  The  articular 
surface  of  the  radius  is  displaced  so  that  it  looks  forward. 
Therefore  the  extensor  muscles  cause  roiling  between  it  and  the 
first  row  of  carpal  bones  and  between  the  two  carpal  rows. 
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This  slant  in  the  surface  below  the  dorsal  elevation  causes 
somewhat  the  appearance  of  a  furrow  across  the  forearm,  which 
is  deeper  just  below  the  head  of  the  ulna.  Pressure  with  the 
fingers  will  make  this  hollow  more  evident,  and  show  that  the 
lower  end  or  base  of  the  radius  occupies  a  position  more  ante- 
rior than  normal.  This  sulcus  is,  as  the  elevation,  a  little  further 
from  the  hand  on  the  radial  side. 

Fig.  3i. 
Forearm 


Hand 


Diagram  of  Deformity  in  Fracture  with  Forward  Displacement- 


Forearm 


JZgnrt 


Diagram  of  Deformity  in  Fracture  with  Backward  Displacement 

On  the  palmar  surface  there  is  some  prominence,  due  chiefly 
to  the  lower  fragment,  but  is  less  marked  than  the  elevation 
seen  on  the  dorsum.  This  is  probably  due  to  the  fact  that  when 
the  hand  is  carried  forward  with  the  base  of  the  radius  the 
flexor  tendons  must  span  the  arch  made  by  the  broken  radius 
and  the  carpus.  They  thus  obscure  the  deformity  in  the  bony 
outlines,  which  would  be  made  conspicuous  if  the  palmar  sur- 
face of  the  radius  was  normally  flat  like  the  dorsal  surface.  In 
the  fracture  with  dorsal  displacement  the  overlying  tendons  are 
pushed  up  and  increase  the  elevation ;  in  the  fracture  with 
palmar  displacement  the  tendons  are  stretched  across  an  ab- 
normally great  arch,  and  therefore  conceal  to  a  certain  extent 
the-change  in  the  contour  of  the  bone. 

The  pisiform  bone  makes,  however,  it  is  said,  a  more  pro- 
nounced elevation  than  normal.  This  is  intelligible  when  it  is 
remembered  that  the  ulna  and  the  hand  have  parted  company, 
as  it  were.  The  lower  fragment  may,  perhaps,  be  felt  as  a  hard 
mass  under  the  flexor  tendons.  It  seemed  as  if  this  was  pretty 
clearly  established  in  my  case  (Case  I.).     The  prominence  and 
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hard  mass  will  clearly  be  disconnected  with  the  lower  end  of 
the  ulna.  This  point  aids  in  distinguishing  the  injury  from  frac- 
ture of  the  lower  end  of  both  radius  and  ulna.  In  my  patient 
(Case  II.)  the  normal  hollow  on  the  palmar  surface  just  above 
the  base  of  the  thenar  eminence  is  absent,  and  bone  can  be  felt 
there.  This  obliteration  of  the  hollow  is  probably  due  to  the 
rotated  scaphoid  and  trapezium. 

The  great  deepening  of  the  normal  curve  of  the  palmar  sur- 
farce  of  the  lower  end  of  the  radius  would  seem  to  be  a  neces- 
sary feature  of  cases  in  which  the  lower  fragment  was  simply 
tilted  forward,  or  the  bone  bent  as  in  Specimens  No.  22  and  No. 
28.  It  is  conceivable  that  the  base  of  the  radius  might  be 
broken  from  the  shaft  and  displaced  forward,  but  so  rotated  on 
its  transverse  axis  that  its  articular  surface  for  the  carpus  would 
present  slightly  dorsally  instead  of  being  made  to  look  more 
toward  the  flexor  surface  than  normal.  Such  a  displacement 
would  probably  obliterate  instead  of  increase  the  normal  arch 
of  the  palmar  surface  of  the  radius.  Comminuted  fractures 
would  be  likely  to  cause  irregular  distortions  and  increased 
masses  of  callus. 

The  lateral  deformity  which  is  usual  is  deviation  of  the  hand 
toward  the  outer  or  radial  side  of  the  forearm.  This  sometimes 
causes  a  concavity  of  the  lower  part  of  the  radial  border,  and 
is  due  to  the  shortening  of  the  radius  from  the  crushing  of  the 
bony  tissue,  or  to  the  outward  tilting  of  the  lower  fragment  in 
oblique  fractures.  In  Poirier's  case  (Case  XXIII.)  the  hand  had 
a  tendency  to  deviate  to  the  ulnar  or  inner  side  of  the  arm,  be- 
cause the  line  of  fracture  ran  obliquely  downward  from  the 
ulnar  to  the  radial  edge  of  the  bone.  This  is  apparently  very 
rare.  The  specimen  in  the  Museum  of  the  Royal  College  of 
Surgeons  in  Ireland  (Specimen  19)  shows  deviation  to  the  radial 
side,  which  is  the  common  form,  in  an  excessive  degree.  In 
fact,  there  is  very  little  forward  displacement  in  this  specimen. 

In  Dr.  Stewart's  case  (Case  VI.)  such  rotation  of  the  lower 
fragment  was  present  that  the  hand  was  in  a  condition  of  ex- 
aggerated pronation.  The  case  seems  to  have  required  special 
attention  during  the  treatment  to  overcome  this  tendency. 
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The  tendon  of  the  ulnar  flexor  of  the  carpus,  which  is  in- 
serted into  the  pisiform  bone,  becomes  prominent  in  the  frac- 
ture under  consideration,  as  would  be  supposed  from  the  state- 
ment made  previously  that  the  pisiform  bone  becomes  more 
projecting  than  in  the  normal  hand.  In  one  of  my  cases  (Case 
II.)  the  tendons  of  the  radial  flexor  of  the  carpus  and  the  long 
palmar  muscle  stand  out  quite  prominently  at  the  wrist;  but 
they  do  so  in  the  normal  wrist  also. 

Careful  observation  of  patients  with  this  fracture  will,  I  think, 
show  that  there  is  a  tendency  for  the  base  or  upper  border  of 
the  thenar  eminence  to  ascend  toward  the  elbow,  because  of  the 
relative  shortening  of  the  radius.  The  upper  margin  of  the 
hypothenar  eminence  is  usually,  I  think,  in  uninjured  limbs  the 
nearer  the  elbow.  Hence,  a  line  drawn  across  from  the  upper 
margin  of  these  eminences,  when  the  axis  of  the  hand  corre- 
sponds with  the  axis  of  the  forearm,  will  generally  be  oblique, 
with  the  ulnar  end  nearer  the  elbow.  In  this  fracture  the  line 
will  be  more  or  less  transverse  or,  perhaps,  have  its  radial  end 
nearer  the  elbow.  This  displacement,  of  course,  depends  on 
the  change  in  length  of  the  radius  and  the  outward  deviation  of 
the  lower  fragment. 

The  same  change,  perhaps,  occurs  in  fractures  with  dorsal 
displacement  of  the  lower  fragment,  though  it  does  not  seem  to 
be  present  in  several  casts  of  the  injury  before  me. 

The  deflection  of  the  hand  radially  causes,  necessarily,  the 
head  of  the  ulna  to  become  very  prominent  on  the  inner  or 
ulnar  border  of  the  lower  part  of  the  forearm.  It  is  also  a 
marked  feature  on  the  back  of  the  arm.  If  the  lower  fragment 
is  displaced  very  much  both  inward  and  forward,  the  ulnar  head 
becomes  prominent,  both  dorsally  and  at  the  ulnar  border  of" 
the  arm.  If  the  forward  displacement  alone  is  great,  the  pro- 
jection of  the  ulnar  head  is  chiefly  backward.  If  the  displace- 
ment of  the  carpal  fragment  is  mainly  outward,  the  projection 
of  the  end  of  the  ulna  is  noticeable  chiefly  on  the  ulnar  side  of 
the  limb.  Variations  from  these  extremes  occur  with  the  vary- 
ing directions  of  displacement  of  the  carpal  portion  of  the  radius. 

The  transverse  diameter  of  the  forearm  at  the  region  of  the 
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fracture  is  not  likely  to  be  increased  in  this  fracture.  The 
antero-posterior  diameter,  however,  may  be  a  good  deal  greater 
in  the  injured  than  in  the  normal  arm.  This  would  be  expected 
particularly  in  patients  in  whom  the  lower  fragment  was  dis- 
placed forward  as  a  whole,  and  not  simply  tilted.  In  great  com- 
minution of  the  lower  fragment  the  increased  thickness  of  the 
forearm  in  the  antero-posterior  diameter  would  probably  be 
quite  marked  if  the  fracture  were  not  properly  reduced  and 
the  smaller  pieces  of  bone  were  welded  together  by  a  mass  of 
callus. 

A  careful  examination  of  the  styloid  process  of  the  radius  will 
show  in  all  cases,  except  those  in  which  there  is  no  displacement 
of  the  lower  fragment,  that  this  process  has  been  displaced  for- 
ward. It  very  often  will  also  be  displaced  outward.  The  ab- 
normal position  of  the  process  will  be  either  marked  or  scarcely 
noticeable  in  accordance  with  the  degree  of  alteration  in  the 
relation  of  the  lower  fragment  to  the  shaft  of  the  bone.  Its 
most  readily  observed  change  in  position,  however,  is  the  eleva- 
tion toward  the  elbow,  due  to  the  bending,  to  the  impaction,  or 
to  the  crushing  of  bony  tissue.  This  higher  position  of  the 
radial  styloid  is  claimed  by  Bryant  to  be  a  diagnostic  point  of 
great  value. 

It  must  be  recollected  that  in  a  normal  condition  of  the  bones 
the  radial  styloid  is  lower — that  is,  further  from  the  elbow  than 
the  ulnar  styloid.  After  fracture  of  the  lower  end  the  radial 
process  is  carried  upward  toward  the  elbow.  In  the  classic 
fracture,  with  dorsal  displacement,  it  may  be  displaced  backward 
and  outward  as  well  as  upward,  so  in  the  fracture  under  consider- 
ation it  may  be  carried  forward  and  outward  as  well  as  upward. 
A  point  of  bone  on  the  outer  side  of  the  radius  belonging  to  the 
upper  fragment,  due  to  an  oblique  fracture  might,  by  a  careless 
observer,  be  mistaken  for  the  styloid  process  itself.  Examina- 
tion, however,  would  soon  show  the  fallacy  of  such  an  obser- 
vation. 

The  styloid  process  of  the  ulna  may  be  broken  off  at  the  time 
of  injury,  as  occurred  in  case  No.  XV.  Specimen  No.  2  is  an 
illustration  of  this  complication,  for  the  styloid  process  of  the 
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ulna  is  seen  to  have  been  the  seat  of  a  fracture,  though  it  is  now 
united  to  the  head  of  the  bone. 

The  force  which  carries  the  hand  at  the  time  of  fracture  away 
from  the  ulna  may  cause  the  styloid  process  of  that  bone  to  tear 
through  the  skin.  This  was  probably  the  causation  of  the 
wound  mentioned  in  the  report  of  Case  XIV.  In  Case  IX. 
there  was,  in  addition  to  the  fracture  of  the  base  of  the  radius, 
which  was  transverse  and  open,  an  oblique  fracture  of  the  ulna 
an  inch  higher  than  the  radial  fracture.  The  latter  was  situ- 
ated about  three-quarters  of  an  inch  from  the  carpal  end  of  the 
bone. 

The  articulating  surface  of  the  radius  cannot  be  made  out  by 
palpation  in  fracture  with  forward  displacement,  as  in  dislocation 
forward  of  the  carpal  bones.  Its  plane  in  fractures  is  carried 
forward.  This  would  cause  the  hand  to  assume  the  appearance 
of  flexion  of  the  wrist-joint  if  it  were  not  that  the  extensor 
muscles  have  a  tendency  to  cause  extension  between  it  and  the 
first  row  of  carpal  bones  and  between  the  two  rows  of  carpal 
bones,  and  thus  bring  the  hand  into  a  plane  corresponding  ap- 
proximately with  that  of  the  forearm.  This  condition  is  par- 
ticularly noticeable  in  the  specimen  belonging  to  the  New  York 
Hospital  (No.  22).  The  way  in  which  the  articular  surface  looks 
.obliquely  forward  is  beautifully  shown  in  the  specimen  from  the 
Royal  College  of  Surgeons  of  Edinburgh  (No.  4). 

Fig.  32. 


Diagram  of  displacement  on  ulnar  side.     Specimen  in  New  York  Hospital. 

No  lateral  motion  is  to  be  expected  between  the  carpal  bones 
and  the  lower  end  of  the  radius,  since  the  lateral  ligaments, 
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which  prevent  lateral  mobility  in  the  normal  joint,  are  not  dis- 
turbed by  the  lesion.  The  abnormal  direction  of  the  articulating 
surface  permits  exaggerated  flexion  of  the  wrist  and  diminished 
extension  in  old  and  unreduced  fractures.  Attention  is  called 
to  this  in  two  of  the  cases  reported  by  Callender  (XVII.  and 
XVIII.).  In  one  of  these  cases  (XVII.),  which  was  an  old  case 
with  unreduced  fragments,  there  was  diminution  of  supination  as 
well  as  the  changes  in  flexion  and  extension. 

The  carpus  in  these  fractures  seems  to  be  shortened.  This  is 
probably  due  to  the  fact  that  the  head  of  the  ulna  overrides  the 
carpus,  and  that  the  lower  fragment  of  the  radius  is  displaced 
somewhat  upward  as  well  as  forward.  The  carpus,  of  course, 
follows  the  radial  fragment,  and  is  displaced  forward  and  usually 
outward.  These  two  circumstances  make  the  space  occupied 
by  the  carpus  seem  shorter  than  usual.  The  manner  in  which 
the  carpal  bones  roll  upon  each  other  and  upon  the  radius,  in 
order  to  overcome  the  displacement  of  the  articular  surface  of 
the  radius,  has  already  been  mentioned. 

In  recent  fractures  voluntary  movement  is  more  or  less  re- 
stricted because  of  pain  or  fear  of  pain.  In  old  cases  in  which 
reduction  has  been  neglected,  stiffness  in  flexion,  extension,  and 
rotation  is  to  be  expected. 

Preternatural  mobility  would  be  obtainable  in  comminution 
of  the  lower  fragment,  in  fractures  where  the  periosteum  was 
greatly  lacerated,  and,  indeed,  in  most  fractures  where  there  was 
no  impaction.  In  incomplete  or  green-stick  fractures,  it  would, 
of  course,  be  unobtainable  until  the  fracture  was  made  complete. 

To  obtain  crepitus  the  surgeon  should  grasp  the  lower  frag- 
ment with  the  thumb  and  fingers  of  one  hand,  and  endeavor  to 
get  mobility  in  the  antero-posterior  direction  while  steadying 
the  shaft  of  the  bone  with  the  other  hand. 

The  point  of  mobility  and  the  point  of  pain  on  pressure  will 
be  in  the  neighborhood  of  from  a  half  to  one  inch  above  the 
joint.  Firm  pressure  at  this  point  will  aid  in  the  diagnosis 
where  there  is  no  special  deformity  or  great  mobility.  In 
sprains  the  point  of  intense  pain,  on  making  pressure  with  the 
finger,  will  be  over  the  joint  which  is  lower  down  than  the  point 
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at  which  pain  is  experienced  when  a  fracture  exists.  I  have 
often  used  this  test  with  great  advantage  in  fractures  of  the  lower 
end  of  the  radius  with  no  displacement  either  forward  or  back- 
ward. The  injury  in  such  cases  is  probably  associated  with 
little  or  no  laceration  of  the  periosteum. 

Crepitus  will  be  obtained  in  fractures  in  which  mobility  is 
present,  but  will  not  be  demonstrable,  or  demonstrable  only 
with  difficulty,  in  cases  where  there  is  little  periosteal  laceration 

In  cases  of  impaction  the  force  applied  to  reduce  the  deformity 
and  readjust  the  fragments  will  give  a  coarse,  grating  crepitus 
when  the  lower  fragment  is  pushed  backward  into  place.  It 
should  be  remembered  that  this  fracture,  as  in  fractures  with 
backward  displacement,  differs  from  ordinary  fractures  in  other 
regions  in  that  crepitus  and  mobility  are  quite  often  absent, 
because  impaction  is  frequently  present. 

The  fracture  is  easily  reduced  if  sufficient  force  be  used,  but 
it  requires  a  good  deal  of  pressure  applied  directly  over  the 
flexor  surface  of  the  lower  fragment,  accompanied  by  extension 
and  counter-extension,  and  sudden  extreme  extension  in  a  dor- 
sal direction.  At  least  this  is  my  belief  from  my  experience  in 
reducing  the  fracture  with  backward  displacement.  Many  sur- 
geons speak  of  the  difficulty  of  reducing  the  latter  fracture.  I 
have,  however,  never  found  it  so  if  I  have  put  sufficient  force 
directly  upon  the  lower  fragment.  Ether  is  sometimes  neces- 
sary, but  extension  and  counter-extension,  with  pressure  of  one 
of  the  thumbs  upon  the  back  of  the  lower  fragment  at  the  time 
sudden  flexion  of  the  wrist-joint  is  made,  will  nearly  always 
accomplish  the  desired  object.  I  have  occasionally,  in  unre- 
duced fractures  of  several  weeks'  duration,  been  obliged  to  bend 
the  limb  across  my  knee,  in  order  to  loosen  and  coapt  properly 
the  fracture  surfaces. 

Similar  manoeuvres  would  doubtless  succeed  in  reducing  the 
deformity  in  all  cases  of  forward  displacement.  Etherization  is 
desirable  if  pain  is  to  be  avoided.  The  suddenness  with  which 
the  manipulation  is  completed  makes  an  anaesthetic  often  un- 
necessary. There  would  be,  I  should  think,  little  tendency  for 
the  deformity  to  recur  after  proper  readjustment  of  the  fracture. 
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It  may  be  thought  that  in  this  respect  the  injury  would  resem- 
ble a  dislocation  of  the  carpus  with  displacement  in  the  same 
direction ;  but  the  reduction  of  the  fracture  is  not  accompanied 
by  the  sudden  snapping  noise  which  is  heard  when  a  dislocated 
carpus  is  reduced. 

The  fracture  may  be  accompanied  by  such  laceration  of  soft 
parts  as  to  convert  the  injury  into  an  open  or  compound  one. 
This  complication  was  present  in  case  No.  9.  Necrosis  indeed 
occurred  as  a  sequel,  and  required  operative  removal. 

Fracture  of  the  radial  base,  with  forward  displacement,  may 
be  mistaken  for  sprain  of  the  wrist  or  contusion.  The  resem- 
blance to  fracture  caused  by  inflammatory  thickening  of  the 
soft  parts  after  contusion  may  be  great.  Dr.  Hewson's  case  of 
injury  (p.  617),  which  resembled  this  fracture,  is  an  instance  in 
point.  The  boy,  however,  was  not  seen  by  Dr.  Hewson  until 
two  or  three  weeks  after  the  receipt  of  the  injury.  An  exam- 
ination made  immediately  after  the  accident  would  probably 
have  made  the  diagnosis  more  clear,  as  the  inflammatory  exu- 
date would  then  have  been  less  indurated. 

Diagnosis. 

The  diagnosis  between  contusion  or  sprain  and  fracture  will 
largely  rest  on  a  careful  study  of  the  relation  of  the  bony  out- 
lines. The  position  of  the  head  of  the  ulna  and  of  the  radial 
styloid  process  will  be  normal  in  the  former  injuries,  but  abnor- 
mal in  fracture  if  any  displacement  of  the  fragments  has  taken 
place. 

The  swelling  in  sprains  or  contusions  will  be  soft  and  will 
be  compressible  by  the  fingers.  The  prominences  due  to  altered 
osseous  relations  will  be  hard.  The  pain  on  pressure  in  sprain 
will  be  over  the  joint,  because  of  the  consecutive  synovitis  im- 
mediately arising.  The  ecchymosis  under  and  in  the  integu- 
ment will  appear  later  in  fractures,  because  the  blood  flowing 
from  the  bones  requires  time  to  reach  the  superficial  tissues. 
The  appearance,  after  a  few  days,  of  a  hard  swelling  along  the 
"suspected  line  of  fracture  will  confirm  the  diagnosis  of  fracture. 
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This  callus  is  not  deposited  in  sprain  or  contusion.  Tonic 
muscular  spasm  is  a  more  frequent  accompaniment  of  sprains 
than  of  fractures  in  other  regions,  and  may  be  a  diagnostic  sign 
of  value  here. 

The  swelling  in  sprain  would  be  conspicuous  over  the  back 
of  the  wrist-joint,  and  hence  nearer  the  hand  ;  at  least  on  the 
radial  side  of  the  dorsum.  Crepitus  and  abnormal  mobility 
would  be  absent  in  sprain  or  contusion.  Unfortunately,  these 
symptoms  are  often  absent  in  the  fracture,  since  it  is  at  times 
impacted. 

Fractures  with  little  displacement  are  difficult  to  distinguish 
from  the  other  lesions  under  consideration.  The  limited  area, 
about  half  an  inch  above  the  radio-carpal  joint,  in  which  pain  is 
produced  by  pressure  of  the  surgeon's  finger-tip,  may  be  the  only 
symptom  to  point  to  a  fracture.  A  diagnosis  of  the  fracture  can 
at  times  be  made  by  this  single  symptom.  The  ridge  of  callus 
occurring  later  will  confirm  the  truthfulness  of  the  diagnosis. 
I  believe  such  fracture  has  often  been  mistaken  for  a  sprain. 

The  usual  fracture  with  backward  displacement  can  hardly  be 
confused  with  fracture  with  anterior  displacement  if  the  surgeon 
makes  a  careful  examination  and  remembers  the  possibility  of 
the  less  frequent  injury.  The  deformity  is  quite  different,  as 
has  been  shown  in  discussing  the  symptoms  of  the  latter  lesion. 
The  prominence  on  the  back  of  the  forearm  near  the  wrist  in 
the  anterior  displacement  is  so  evidently  due  to  the  carpus  and 
end  of  the  radius  leaving  the  forearm  behind,  that  it  cannot 
easily  be  mistaken  for  the  elevation  which  rises  up  above  the  nor- 
mal level  of  the  back  of  the  forearm  in  the  backward  displace- 
ment. The  plane  of  the  back  of  the  forearm  is  undisturbed  in 
the  former  injury  until  there  is  a  drop  downward  at  the  seat  of 
fracture.  The  deep  groove  on  the  palmar  aspect  of  the  limb 
opposite  the  dorsal  hump  and  behind  the  ball  of  the  thumb 
is  also  characteristic  of  posterior  displacement  of  the  lower 
fragment. 

When  fracture  of  the  radius  takes  place  without  displacement 
these  distinguishing  features  of  the  two  forms  of  displacement 
are  necessarily  absent. 
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Backward  dislocation  of  the  carpus  resembles  fracture  with 
backward  displacement  of  the  inferior  fragment,  and  is  not  likely 
to  be  mistaken  for  fracture  with  forward  displacement.  The 
elevation,  due  to  the  carpus,  extending  across  the  whole  width 
of  the  dorsum,  the  convex  upper  border  of  the  carpus  felt  by 
palpation,  and  at  times  even  seen,  the  commonly  observed  tilt- 
ing forward  of  the  hand,  as  in  a  state  of  flexion  of  the  wrist,  the 
projection  of  the  ends  of  the  radius  and  ulna  forward,  and  the 
relations  of  the  two  styloid  processes  to  each  other  and  to  the 
bones  of  the  hand,  will  usually  make  the  existence  of  dislocation 
obvious.  The  snap  heard  on  reduction  and  the  rapid  return  of 
normal  movements  and  usefulness  to  the  limb  will  confirm  the 
diagnosis  of  luxation. 

When  only  the  scaphoid  and  semilunar  bones  are  dislocated 
backward  and  the  ulnar  side  of  the  carpus  remains  attached  to 
the  ulna  the  differential  diagnosis  of  luxation  and  fracture  is 
more  difficult.  Careful  examination  will,  however,  usually 
render  the  true  condition  clear. 

Forward  dislocation  will  produce  a  deformity  resembling  in 
some  respects  that  resulting  from  fracture  with  displacement 
forward.  It  may  be  argued  that  mistaking  one  injury  for  the 
other  is  unlikely,  but  it  is  not  to  be  forgotten  that  the  surgical 
world  believed  the  usual  fracture  in  this  region  to  be  a  backward 
dislocation  of  the  carpus,  until  Dupuytren  proved  it  to  be  a  frac- 
ture of  the  radius  with  posterior  displacement  of  the  carpal 
fragment. 

In  forward  luxations  it  seems  to  be  not  unusual  to  have  the 
anterior  margin  of  the  articular  surface  of  the  radius  chipped  off". 
A  similar  chipping  of  the  posterior  margin  occurs  not  infrequently 
in  the  posterior  luxations,  causing  as  a  complication  of  the  luxa- 
tion the  form  of  fracture  which  Barton  described  as  being  the 
usual  lesion  in  the  common  fracture  of  the  base  of  the  radius. 

The  breaking  off  of  the  anterior  edge  of  the  radial  articulat- 
ing surface  may,  by  causing  easy  reproduction  of  deformity 
after  reduction  and  by  giving  rise  to  crepitus,  make  the  diag- 
nosis between  luxation  and  fracture  more  difficult  than  in 
ordinary  cases. 
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In  most  cases,  however,  the  surgeon  will  probably  have  little 
trouble  in  distinguishing  between  fracture  with  forward  dis- 
placement and  forward  luxation  of  the  carpus.  In  the  former 
the  lower  border  of  the  dorsal  prominence  runs  obliquely  upward 
across  the  back  of  the  lower  part  of  the  forearm  from  the  ulnar 
to  the  radial  side,  being  constituted  by  the  head  of  the  ulna  and 
the  lower  end  of  the  upper  radial  fragment.  In  the  dislocation 
the  elevation  is  either  transverse  or  runs  obliquely  downward 
from  the  ulnar  to  the  radial  side,  and  is  constituted  by  the 
articular  ends  of  the  radius  and  ulna. 

In  dislocation  forward  of  the  carpus  the  hand,  according  to 
Stimson,1  may  occupy  any  position  between  moderate  dorsal 
and  palmar  flexion,  the  latter  being  more  common,  and  the 
fingers  are  slightly  flexed. 

I  have  never  seen  the  injury,  but  would  have  expected  slight 
dorsal  flexion  to  be  more  common,  especially  if  the  carpus  was 
displaced  upward  to  any  great  degree.  The  greater  strength 
of  the  flexor  muscles  as  compared  with  the  extensors  is,  I  pre- 
sume, the  explanation  of  the  tendency  to  flexion  of  the  wrist. 

In  this  dislocation  there  is  a  marked  hollow  at  the  back  of 
the  wrist  below  the  lower  ends  of  the  radius  and  ulna,  which 
forms  an  abrupt  ending  of  the  plane  of  the  back  of  the  forearm, 
running  nearly  transversely  across  the  limb. 

There  is  a  prominence  at  the  front  of  the  wrist  under  the 
flexor  tendons.  Perhaps  the  upper  border  of  this  prominence 
may  be  felt  as  a  convex  mass  extending  entirely  across  the  fore- 
arm. The  hand  has  the  appearance  of  being  shortened,  and  the 
distance  from  the  styloid  process  of  either  side  to  the  corre- 
sponding metacarpal  knuckle  will  be  found  to  be  less  than 
normal.  The  wrist  will  be  decidedly  increased  in  its  antero- 
posterior diameter.  The  injury  is  probably  rarer  than  fracture 
with  anterior  displacement  of  the  lower  fragment,  but  must  be 
remembered  as  a  possibility.  A  still  rarer  injury  is  incomplete 
dislocation  forward  of  the  carpus,  in  which  the  scaphoid  and 
semilunar  bones  leave  the  radius,  but  the  cuneiform  bone  main- 

1  Fractures  and  Dislocations,  vol.  ii.  p.  361. 
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tains  its  normal  relation  with  the  triangular  cartilage  and  head 
of  the  ulna. 

Attention  to  the  variations  in  the  deformity  and  a  careful 
examination  of  the  bony  landmarks  and  of  the  relations  of  the 
two  styloid  processes  to  each  other  and  to  the  bones  of  the 
hand  will  probably  enable  the  surgeon  to  determine  whether 
the  injury  in  a  given  case  is  a  forward  dislocation  or  a  fracture 
with  anterior  displacement.  The  snap  with  which  the  disloca- 
tion is  reduced  and  the  rapid  acquirement  of  normal  voluntary 
movement  will  point  to  dislocation.  The  grating  crepitus  felt 
when  the  fracture  is  reduced,  the  subsequent  thickening  from 
callus,  and  the  delay  in  regaining  motion  will  point  to  fracture. 

Treatment  of  the  Injury. 

The  treatment  consists  in  immediate  and  complete  reduction 
of  the  fracture,  followed  by  a  retentive  dressing  which  will 
not  interfere  with  the  free  use  of  the  fingers. 

The  deformity  must  be  overcome  even  if  great  force  is 
necessary  to  put  the  fragments  in  normal  position.  The  im- 
paction that  is  probably  often  present  may  prevent  a  timid  sur- 
geon from  obtaining  the  object  sought,  but  one  who  understands 
the  injury  and  the  impaired  function  liable  to  result  if  the  dis- 
placed bone  is  allowed  to  remain  displaced  will  not  be  deterred, 
even  if  he  has  to  give  a  general  anaesthetic  and  bend  the  fore- 
arm at  its  lower  end  across  his  knee. 

He  should  grasp  the  metacarpus  of  the  patient  with  one  hand 
and  the  lower  part  of  the  forearm  with  the  other.  This  should 
be  done  with  the  patient's  hand  in  the  supine  position.  The 
thumb  of  the  surgeon's  hand  which  holds  the  metacarpus 
should  be  placed  on  the  palmar  surface  of  the  carpal  fragment 
of  the  radius  as  it  lies  just  behind  the  thenar  eminence.  Ex- 
tension and  counter-extension  are  to  be  made  for  a  moment; 
the  hand  should  then  be  suddenly  bent  backward  in  strong 
dorsal  flexion,  and  at  the  same  instant  the  surgeon's  thumb 
should  push  the  lower  fragment  backward  into  place.  This 
can  be  done  in  a  moment  and  will  not  require  anaesthesia.     It 
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will  be  exceedingly  painful,  but  is  so  quickly  done  that,  as  a  rule, 
etherization  is  unnecessary.  If  sufficient  force  is  applied  the 
fragments  will  be  driven  into  place  at  once  with  a  coarse  grat- 
ing sensation.  Occasionally  a  repetition  of  the  manipulation 
may  be  needed  to  obtain  perfect  restoration  of  the  bony 
contour. 

This  manipulation  is  the  same  that  I  use  in  reducing  the 
fracture  with  dorsal  displacement,  but  is  applied  to  the  palmar 
surface  instead  of  to  the  dorsal. 

In  fractures  which  have  been  left  unreduced  for  several  weeks 
more  power  will  be  required  because  the  reduction  then  becomes 
a  refracture.  Here  it  may  be  necessary  to  bend  the  united  bone 
across  the  surgeon's  knee,  which  is  applied  to  the  front  of  the 
forearm  at  the  level  of  the  fracture.  After  the  fragments  have 
been  broken  apart  by  extension  and  counter-extension,  and  a 
cross-breaking  strain  over  the  knee,  applied  to  the  palmar  sur- 
face so  as  to  tend  to  increase  the  displacement,  coaptation  is 
to  be  accomplished  by  the  manipulation  just  given  for  the 
reduction  of  recent  fractures. 

As  in  the  ordinary  fracture  of  the  base  of  the  radius,  immedi- 
ate and  complete  reduction  is  the  essential  of  treatment.  If 
reduction  is  perfect  there  will  be  little  trouble  in  most  cases, 
and  restoration  of  function  will  be  prompt  and  perfect.  Stiff- 
ness, pain,  and  other  discomforts  are  due  to  imperfect  reduc- 
tion, which  interferes  with  the  movement  of  the  tendons  and 
probably  causes  injurious  nerve  pressure. 

Most  cases  will  probably  show  little  tendency  to  reproduc- 
tion of  deformity,  for  the  broad  serrated  surfaces  of  the  frag- 
ments will  hold  them  in  apposition,  and  there  is  little  tendency 
to  displacement  from  muscular  action. 

In  cases  with  little  or  no  comminution  and  with  a  transverse 
line  of  fracture,  a  cuff  or  wristlet  of  superimposed  layers  of 
adhesive  plaster  three  inches  wide,  extending  an  inch  and  a 
half  below  and  an  inch  and  a  half  above  the  wrist-joint,  and 
made  sufficiently  thick  to  prevent  motion  of  the  wrist,  will  be 
all  that  is  necessary  in  the  way  of  splint. 

If  the  lower  fragment  is  comminuted  or  easily  displaced  be- 
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cause  of  the  obliquity  of  the  fracture  line,  or  if  the  patient  is  a 
boy  liable  to  engage  in  boisterous  games,  a  more  rigid  and  elab- 
orate splint  may  be  demanded.  Then  a  circular  bandage  of 
gypsum  applied  from  the  metacarpo-phalangeal  joints  to  the 
upper  third  of  the  forearm  is  a  perfect  splint  that  exactly  fits  the 
irregularities  of  the  patient's  limb. 

Fig.  33. 


Fracture  of  the  lower  end  of  radius  dressed  with  a  wristlet  of  adhesive  plaster. 

If  there  is  danger  of  swelling  causing  either  of  these  two 
forms  of  dressing  to  become  too  tight,  the  plaster- of- Paris  splint 
or  the  adhesive  plaster  one  should  be  split  up  the  middle  of 
the  dorsum  and  held  in  place  by  a  roller  bandage. 

Instead  of  these  dressings  the  surgeon  can  readily  construct 
and  apply  a  dorsal  or  palmar  splint  made  of  strips  of  gauze 
dipped  in  wet  gypsum  and  moulded  to  the  surfaces  of  the  hand 
and  forearm.  In  some  cases  it  may  be  wise  to  use  both  a  dorsal 
and  a  palmar  moulded  splint  of  this  kind ;  but,  usually,  either 
one,  if  made  very  rigid,  will  be  sufficient. 

A  padded  strip  of  wood  six  inches  long,  one  inch  wide,  and 
an  eighth  of  an  inch  thick  applied  to  the  dorsal  surface  of 
the  forearm  and  metacarpus  makes  a  good  splint  for  these  frac- 
tures. The  dorsum  of  this  region  is  straight,  and  a  flat  splint 
can,  therefore,  be  properly  used  on  the  back  of  the  limb. 

If  the  attendant  decides  to  apply  a  splint  to  the  front  of  the 
limb,  instead  of  to  the  back,  he  must  use  a  moulded  splint  which 
will  conform  to  the  curve  of  the  palmar  surface  of  the  radius. 
Hence  plaster-of-Paris,  or  a  moulded  metal  or  gutta-percha 
splint  should  be  adopted.  In  all  cases  the  fingers  should  be 
unrestrained  during  the  entire  period  of  treatment. 

Am  Surg  48 
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The  results  in  fractures  of  the  lower  end  of  the  radius  with 
forward  displacement  will  nearly  always  be  good  if  reduction  is 
immediate  and  complete.  If  the  fragment  is  permitted  to  re- 
main unreduced,  restricted  movement,  pain,  and  deformity  will 
persist. 

Old  cases  with  unreduced  fragments  should  be  treated  by  re- 
fracture,  if  the  deformity  or  disability  is  marked.  My  experi- 
ence in  treating  old  unreduced  fractures  with  backward  displace- 
ment leads  me  to  believe  that  four  to  six  months  is  not  too  late 
to  attend  remedial  refracture.  Osteotomy  can  be  adopted  if  re- 
fracture  is  believed  to  be  difficult.  It  is  a  more  certain  method 
of  obtaining  separation  of  the  fragments  at  the  exact  spot 
desired.  I  would  only  use  it,  as  a  rule,  in  cases  over  six  weeks 
or  two  months  old. 

Massage,  hot  fomentations,  and  electricity  will  do  much  good 
in  neglected  or  unrecognized  cases  in  restoring  motion  and  re- 
lieving pain.  The  benefit  derived  by  these  means  in  Case  II. 
was  very  great,  though  not  begun  until  nearly  two  years  after 
the  receipt  of  injury. 


RETENTION  FROM  DISPLACEMENT,  BENDING,  AND 

VALVE-FORMATION  (OBLIQUE  INSERTION) 

IN  THE  BILIARY  TRACT. 


BY  CHRISTIAN  FENGER,  M.D., 
CHICAGO. 


In  the  following  paper  I  wish  to  call  attention  to  a  form  of 
obstruction  of  the  biliary  passages  which  has  as  yet  received 
comparatively  little  attention,  partly  because  it  is  not  very  com- 
mon, and  partly  because  a  minute  study  of  the  anatomical  con- 
ditions is  required  to  make  us  see  the  real  character  of  the 
obstruction — namely,  bending  and  valve-formation  in  the  biliary 
passages. 

Schuppel,8  in  his  encyclopaedic  article  on  "  The  Extra-hepatic 
Bile-ducts,"  states  that  the  hepatic  duct  originates  from  a  right 
and  left  main  branch,  5  mm.  in  diameter,  which  takes  up  three 
or  four  smaller  branches  coming  in  from  the  longitudinal  grooves 
in  the  hilus  of  the  liver.  The  hepatic  duct  is  3  cm.  long  and  6 
to  7  mm.  in  diameter. 

The  gall-bladder  contains  on  an  average  50  c.c.  of  bile;  its 
fundus  is  in  a  line  with  the  anterior  border  and  in  contact  with 
the  hypochondrium,  corresponding  with  the  cartilage  of  the 
eighth  rib,  at  the  place  where  the  right  parasternal  line  crosses 
the  arch  of  the  ribs. 

The  cystic  duct  is  4.8  cm.  long  and  4.5  mm.  in  diameter.  At 
its  place  of  origin,  from  the  neck  of  the  gall-bladder,  it  makes  a 
considerable,  almost  an  abrupt,  bend.  The  shape  of  its  lumen  is 
peculiar  and  distinct  from  that  of  the  other  biliary  passages,  in 
that  when  it  is  distended  with  fluid  the  duct  does  not  present 
a  uniform  smooth  tube,  but  globular  protuberances,  with  furrows 
between,  having  a  shape  similar  to  a  miniature   colon;  corre- 
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sponding  to  the  furrows  there  are  found  on  the  inner  side  of  the 
wall,  semilunar  valves,  folds  of  the  mucous  membrane,  the  so- 
called  Heister's  valves,  alternating  on  one  and  then  on  the  other 
side  of  the  canal  at  variable  distances. 

The  axis  of  the  canal  of  the  cystic  duct  will  thus  be  a  rather 
curved  or  wavy  line.  It  is  evident  that  this  condition  will  not 
only  predispose  to  the  arrest  of  gall-stones  on  their  passage 
through  the  duct,  but  is  also  apt  to  favor  occlusion  by  bending 
and  valve -formation,  as  this  condition  is  here,  so  to  speak,  pre- 
existing. 

The  common  duct  is  7  cm.  long  and  6  or  7  mm.  in  diameter. 
In  the  hepatico-duodenal  ligament  it  has  the  hepatic  artery  on 
its  right  and  the  vena  porta  on  its  inferior  and  posterior  surface 
down  to  the  cavity  of  the  duodenum.  Its  relations  to  the  head 
of  the  pancreas  are  as  follows :  (a)  It  is  located  in  a  groove  on 
the  posterior  surface  of  the  head  of  the  pancreas  in  fifteen  out 
of  twenty-two  bodies  (O.  Wyss12);  or  (6)  it  perforates  the  head 
of  the  pancreas — that  is,  it  is  surrounded  by  the  tissue  of  the 
pancreas  on  all  sides  in  seven  out  of  twenty-two  cases.  This 
anatomical  condition  is  important  inasmuch  as  a  swelling  of 
the  pancreas  will  in  the  first  case  push  the  common  duct  out 
of  the  way  without  compressing  it,  and  only  very  considerable 
enlargement  of  the  pancreas  can  cause  stenosis  by  pushing  or 
bending  the  duct;  while  in  the  second  case  compression  lead- 
ing to  occlusion  may  easily  take  place  where  the  duct  passes 
through  the  head  of  the  pancreas. 

The  intestinal  portion  of  the  common  duct  is  2.4  cm.  long,  2 
mm.  in  diameter,  perforates  the  wall  of  the  duodenum  obliquely, 
first  passing  through  the  muscularis,  then  running  for  a  while 
in  the  submucosa  before  it  passes  through  the  mucous  mem- 
brane, which  here  forms  the  so-called  caruncula  duodenalis 
major,  through  which  it  enters  the  duodenum.  While  running 
in  the  submucosa  of  the  duodenum  it  takes  up  the  pancreatic 
duct  at  an  acute  angle,  8  or  10  mm.,  before  it  enters  the  duodenal 
caruncle.  The  opening,  or  canal,  through  the  latter  is  called 
the  porus  biliarius.  This  main  trunk,  8  to  10  mm.  in  length,  is 
the  so-called  Vater's  diverticulum. 
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When  we  examine  into  the  mechanism  of  occlusion  of  the 
bile  passages  as  given  by  Schiippel  we  find  it  arranged  as 
follows : 

1 .  Obstruction  from  within. 

(a)  Bodies  that  fill  the  lumen :  gall-stones,  parasites,  echino- 
coccus,  ascaris,  dystomum  hepaticum. 

(b)  Cicatricial  strictures  following  local  inflammations  of  the 
mucosa,  causing  or  leading  to  either  complete  occlusion — that 
is,  obliteration — or  stricture  formation. 

(c)  Tumors  within  the  bile-ducts — benignant  or  malignant. 

2.  Obstruction  from  without 

Compression  from  masses  of  cicatricial  tissue  or  adhesions, 
the  result  of  chronic  inflammation,  peritonitis,  or  perihepatitis. 

3.  Finally,  as  has  been  especially  stated  by  Niemeyer,6 
deviations  of  the  bile-ducts  in  the  hilus  from  displacement, 
caused  by  peritonitic  adhesions  between  the  hilus  of  the  liver 
and  the  neighboring  organs:  colon,  omentum,  duodenum,  stom- 
ach, abdominal  wall.  Virchow10  has  pointed  to  similar  conditions 
due  to  pregnancy  and  other  causes. 

I  shall  call  attention  at  this  time  only  to  the  last  group. 
Virchow10  was  probably  the  first  to  definitely  call  attention  to 
retention  from  bending  of  the  bile-ducts.  He  states  that  in 
women  with  corset-liver-lobe  and  with  considerable  atrophy  of 
the  liver-tissue  in  line  with  the  pressure  from  the  ribs,  he  has 
seen  during  pregnancy  that  the  lobe  has  been  folded  over  against 
the  right  lobe  of  the  liver,  and  when  the  line  of  atrophy  is  lo- 
cated high  up  near  the  hilus  the  gall-bladder  has  followed  it, 
and  this  bending  of  the  gall-bladder  has  caused  traction  on  the 
bile-ducts,  displacement  of  their  shape  and  icterus. 

Virchow10  saw  a  fatal  case  of  severe  icterus  where  the  corset- 
liver-lobe  was  turned  upward  in  a  patient  who  was  not  pregnant, 
but  because  of  adhesions  between  the  gall-bladder  and  the  colon, 
which  came  up  on  the  anterior  surface  of  the  liver,  pulling  the 
bile-ducts  with  it. 

Courvoisier1  mentions  bending  of  the  cystic  duct  at  its  origin 
as  a  cause  of  obstruction  of  the  gall-bladder.  He  further  men- 
tions that  the  permanency  of  a  biliary  fistula  following  chole- 
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cystostomy  with  normal  bile-ducts  may  be  due  to  traction  on 
the  gall-bladder  and  cystic  duct  in  an  abnormal  direction  (for 
instance,  downward),  causing  a  bend  at  the  upper  end  "of  the 
ductus  choleduchus,  so  that  the  hepatic  duct  is  in  line  with  the 
cystic  duct,  resulting  in  all  or  most  of  the  bile  passing  out 
through  the  fistula  and  little  or  none  through  the  common  duct. 

Bending  of  the  duodenal  portion  of  the  common  duct  followed 
by  unilateral  dilatation  above  and  valve-formation,  the  same  as 
in  the  urinary  passages,  has  been  observed  and  rightly  inter- 
preted by  Konitzky.4  Seyffert,9  in  a  similar  case  of  dilated 
common  duct,  speaks  briefly  of  "  Ventilartige  Verschluss,"  valve- 
like occlusion,  but  does  not  enter  into  any  detailed  consideration 
of  the  subject. 

My  views  on  the  question,  from  what  I  have  seen  in  the  cases 
to  be  mentioned  below,  are  the  following  : 

Bending  is  most  likely  to  take  place  at  the  beginning  of  the 
cystic  duct  and  at  the  beginning  of  the  duodenal  portion  of  the 
common  duct,  because  these  are  the  places  where  there  is  a 
sudden  change  in  the  diameter  of  the  passages.  The  bending 
may  be  caused  either  by  elongation  of  the  ducts  or  by  traction 
from  adhesions.  The  obstruction  caused  by  the  bending  is 
here,  as  in  the  urinary  passages,  at  the  beginning  incomplete, 
resulting  in  intermittent  retention  and  consequently  in  inter- 
mittent attacks  of  the  symptoms.  The  obstruction  will  be  fol- 
lowed by  retention  and  increased  pressure  above,  resulting  in 
dilatation  or  hypertrophy.  Hypertrophy  without  dilatation  I 
have  sometimes  seen  in  the  gall-bladder;  dilatation  sometimes 
with  and  sometimes  without  hypertrophy  in  the  ducts. 

Obstruction  caused  by  valve-formation  will  give  rise  to  the 
same  symptoms  as  obstruction  from  other  causes — namely,  re- 
current attacks  of  biliary  colic,  without  icterus  if  the  obstruction 
is  above  the  common  duct ;  with  icterus  if  the  passage  of  the 
bile  into  the  intestine  is  prevented. 

Case  I.  Bending  of  the  cystic  duct.  Synopsis :  Recurrent  at- 
tacks of  pain  in  region  of  gall-bladder  for  twenty  years ;  no 
icterus;  tumor  to  be  felt  in  region  of  gall-bladder;  cholecystec- 
tomy ;  hypertrophied  gall-bladder  occluded  by  bend  of  cystic  duct 
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at  its  origin;  cystic  duct  otherwise  normal;  extensive  and  firm 
adhesions  between  the  entire  biliary  tract  and  surrounding  organs  ; 
recovery  from  operation;  four  months'  later  relapse  of  attacks  of 
pain. — Mrs.  M.  L.,  thirty-eight  years  of  age,  was  admitted  to 
Mercy  Hospital,  in  my  service,  January  8,  1896.  The  patient's 
family  history  was  good.  She  had  had  the  ordinary  diseases 
of  childhood.  She  is  married  and  has  two  children,  aged  re- 
spectively fifteen  and  thirteen.  Twenty  years  ago  the  patient 
began  to  complain  of  severe  pain  in  the  umbilical  region,  occur- 
ring in  attacks  at  intervals  of  one  or  two  months,  the  attacks 
lasting  four  or  five  days.  Occasionally  the  attacks  terminated 
with  vomiting.  The  patient  was  never  jaundiced  and  never,  to 
her  knowledge,  had  clay-colored  stools.  Early  in  November, 
1895,  the  attacks  became  more  severe  and  without  free  intervals 
between  the  attacks,  constant  soreness  being  present.  The  ap- 
petite failed  and  the  patient  lost  ten  pounds  in  weight.  About 
this  time  she  noticed  a  tumor  in  the  abdomen  just  above  and  to 
the  right  of  the  umbilicus.  The  tumor  moved  with  respiratory 
movements,  and  after  palpation  it  almost  entirely  disappeared. 
The  urine  was  normal,  but  there  was  impaction  of  feces. 

The  diagnosis  lay  between  carcinoma  of  the  transverse  colon, 
inflammation  in  and  around  the  gall-bladder,  peritoneal  tuber- 
culosis, and  fecal  accumulation.  Dr.  Billings  made  the  diag- 
nosis of  right  movable  kidney,  and,  in  addition,  a  tumor, 
probably  of  the  gall-bladder. 

Operation.  On  January  27,  1896,  I  operated  in  the  following 
manner:  The  patient  was  anaesthetized  with  ether.  An  incision 
was  made  along  the  outer  border  of  the  right  rectus  muscle. 
The  gall-bladder  presented  in  the  wound  one  inch  below  the 
border  of  the  liver.  It  was  hard  on  the  sides,  but  there  was 
fluctuation  over  the  fundus.  It  was  adherent  to  the  transverse 
colon  and  pylorus  and  the  lesser  curvature  and  anterior  wall  of 
the  stomach.  The  adhesions  were  so  firm  that  it  was  necessary 
to  peel  off  a  layer  of  the  wall  of  the  gall-bladder  in  order  to 
loosen  the  organ.  From  the  feeling  of  the  gall-bladder  I  sus- 
pected carcinoma,  but  no  carcinomatous  nodules  could  be  found 
anywhere  in  the  surrounding  organs.     The  introduction  of  a 
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hypodermatic  needle  brought  out  no  fluid,  because  the  gall- 
bladder was  afterward  found  to  contain  only  a  little  bloody 
gelatinous  mucus  and  a  number  of  small  irregular  pigment 
concretions.  I  could  detect  no  grating  of  the  needle  on  stone, 
but  Dr.  Morgan  noticed  a  grating,  which  was  probably  pro- 
duced by  contact  of  the  needle  with  one  of  the  pigment 
concretions. 

Fig.  i. 


Gall-bladder,  i.  Fundus.  2.  Corpus.  3.  Cystic  duct.  4.  Lymph-gland.  5.  Mu- 
cosa, thickened  and  velvety,  1  to  2  mm.  thick.  6.  Sub-mucosa,  3,  5,  and  7  mm.  thick. 
7.  Muscularis,  3  to  5  mm.  thick.  8.  Small  cavity  in  fundus,  15  mm.  wide,  5  mm.  high, 
caused  by  constriction,  separated  from  9.  9.  Large  cavity  in  corpus,  25  mm.  wide,  33 
mm.  long,  separated  by  a  stricture  15  mm.  long  from  10.  10.  Cavity  15  mm.  long,  15 
mm.  wide,  entrance  to  cystic  duct,  whose  opening  is  1  5  mm.  wide.  11.  Hard,  irregular 
bile-pigment  concretions. 


The  gall-bladder  was  loosened,  peeled  off  from  the  liver,  and 
the  hemorrhage  stopped  by  the  Paquelin  cautery.     The  cystic 
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duct  was  then  isolated,  ligated,  disinfected  with  crude  carbolic 
acid,  and  cut  off.  The  wound  was  packed  with  sterile  gauze, 
which  was  brought  out  of  the  wound.  The  patient  made  a 
good  recovery,  and  was  discharged  from  the  hospital  on  Feb- 
ruary 17th.  On  the  fifth  day  after  the  operation  the  packing 
was  removed  and  the  edges  of  the  wound  approximated. 

As  shown  by  the  figure  (Fig.  i),  there  is  a  very  considerable 
hypertrophy  of  the  non-dilated  gall-bladder;  the  cavity  is  smaller 
than  usual,  and  is  partitioned  off  in  three  wide  spaces  with 
narrow  necks  between.  It  contained  about  a  teaspoonful  of 
reddish  gelatinous  mucus,  not  bile-colored,  in  which  was  found 
a  few  irregular  concretions  of  inspissated  bile  (pigment  masses, 
not  gallstones). 

Microscopic  examination  of  the  wall  shows  no  distinct  hyper- 
trophy of  the  muscularis,  but  the  wall  consists  of  a  mass  of  wavy 
connective  tissue,  sparsely  provided  with  vessels.  In  the  para- 
vascular spaces  and  lymph  spaces  are  granulation  tissue  cells, 
here  and  there  in  larger  groups,  showing  a  chronic  lymphan- 
gitis and  periphlebitis,  similar  to  the  condition  I  have  so  often 
found  in  the  chronic  inflammations  of  the  appendix,  giving  rise 
to  attacks  of  remittent  appendicitis.  Near  the  surface  of  the 
gall-bladder,  in  the  place  of  the  serosa,  the  accumulation  of 
leucocytes  is  more  dense.  The  inner  wall  is  covered  with  a 
layer  of  mucous  membrane,  in  which  are  a  number  of  tubular 
glands,  on  the  surface  of  which  is  cuboid  and  cylindrical  epi- 
thelium. 

On  the  outer  wall  of  the  gall-bladder,  near  the  cystic  duct,  is 
a  swollen  lymph-gland  the  size  of  a  hazelnut.  The  cystic  duct 
goes  off  at  a  right,  or  rather  at  an  acute  angle ;  its  wall  is 
normal,  not  thickened.  Its  lumen  is  15  mm.  wide,  and  is  con- 
sequently, if  anything,  smaller  than  normal.  A  probe  passes 
from  the  cystic  duct  easily  into  the  gall-bladder,  and  at  the 
entrance,  at  the  angle  of  the  bend,  the  wall  forms  a  valve  which 
has  caused  the  occlusion. 

On  May  16th  I  received  a  letter  from  the  patient  in  which 
she  said  she  had  been  gaining  steadily  until  a  week  previous, 
when  she  began  to  feel  very  much  as  she  did  before  the  opera- 
Am  Surg  49 
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tion.    It,  therefore,  seems  probable  that  a  second  operation  will 
be  necessary  in  this  case. 

Remarks. — The  choice  of  operation  in  this  case  between 
leaving  and  removing  the  gall-bladder  was  easy,  as  the  gall- 
bladder was  evidently  useless  and  was  the  seat  of  inflammation 
of  long  standing.  The  density  of  the  adhesions  of  the  sur- 
rounding organs  to  the  whole  tract  of  bile-ducts  made  any 
further  loosening  of  the  adhesions  inexpedient,  so  much  the 
more  as  I  thought  I  had  the  right  to  expect  that  the  symptoms 
would  be  relieved  by  division  at  this  point,  as  the  cystic  duct 
was  normal.  The  return  of  the  symptoms,  as  shown  by  the 
letter  from  the  patient,  seems  to  prove  that  it  belongs  to  the  same 
class  as  the  eighteen  cases  operated  upon  by  Riedel,7  where  the 
pain  was  caused  by  adhesions  between  otherwise  normal  bile 
passages  and  the  surrounding  organs,  and  in  this  case  it  would 
seem  as  if  separation  of  the  adhesions  from  the  remainder  of 
the  bile-ducts  would  be  necessary  in  order  to  cause  permanent 
cessation  of  the  symptoms. 

Riedel7  remarks :  "  But  even  when  the  stones  have  been 
passed  by  the  bowel,  the  patient  is  not  even  then  sure  to  be  free 
from  attacks  of  pain  and  digestive  disturbance,  as  these  symp- 
toms can  be  caused  by  adhesions  between  neighboring  organs 
and  the  gall-bladder,  which  may  contain  bile,  but  is  oftentimes 
pulled  into  manifold  shapes."  He  also  states  that,  in  addition 
to  one  hundred  and  twenty  cases  of  gallstones  operated  upon  in 
his  surgical  clinic,  there  were  eighteen  patients  who  were  oper- 
ated upon  on  account  of  attacks  of  pain  caused  by  adhesions 
alone.  As  long  as  these  adhesions  do  not  cause  retention,  as 
in  the  eighteen  cases  mentioned,  the  patients  retain  their  weight 
and  strength,  because  there  is  no  cholaemia  and  no  sepsis.  If 
infection  from  retention  in  the  gall-bladder  has  been  the  cause 
of  the  pericystitis,  we  may  expect  to  find  the  remaining  adhe- 
sions less  dense  and  easier  to  separate. 

The  reason  why,  in  this  case,  the  symptoms  should  persist, 
while  the  remaining  adhesions  after  the  apparent  removal  of 
the  cause  should  still  cause  recurrent  attacks  of  pain,  is  as  yet 
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unknown  to  us.  As  Riedel7  remarks  :  "  Why  is  it  that  thousands 
of  patients  walk  around  with  their  adhesions  without  ever 
dreaming  of  their  existence,  and  a  few  only  have  to  suffer  all 
the  time  from  identical  adhesions  ?" 

Case  II.  Betiding  of  the  duodenal  portion  of  the  common  duct 
without  dilatation  above.  Synopsis :  Intermittent  attacks  of  pain 
in  right  hypochondriac  region,  ivith  vomiting  and  jaundice  for  eight 
years ;  three  or  four  months  previous  to  the  operation  a  gallstone 
passed  by  the  bowels  ;  since  that  time  increasing  frequency  of  attacks; 
operation  between  attacks  ;  icterus  present ;  no  gallstones  in  biliary 
passages ;  gall-bladder  slightly  thickened,  but  otherwise  normal ; 
dilatation  of  cystic  duct ;  common  duct  not  dilated  ;  extensive  ad- 
hesions between  duodenum  and  common  duct  and  between  descend- 
ing and  ascending  portions  of  the  duodenum;  loosening  of  all 
adhesions  ;  cholecystotomy  ;  free  passage  of  a  flexible  sound  from 
gall-bladder  down  to  duodenum;  recovery. — Mrs.  A.,  twenty- 
eight  years  of  age,  was  admitted  into  Mercy  Hospital,  in  my 
service,  April  20,  1896.  The  patient's  family  history  was  good; 
she  had  had  the  ordinary  diseases  of  childhood,  but  until  1888 
was  very  healthy.  At  that  time,  however,  she  began  to  have 
severe  paroxysms  of  pain  in  the  right  hypochondriac  region, 
radiating  toward  the  right  scapula,  accompanied  by  nausea  and 
vomiting  and  followed  by  jaundice,  which  would  last  for  about 
a  week.  The  stools  were  clay-colored,  and  there  was  great 
tenderness  at  the  right  costal  arch.  The  first  attack  lasted 
for  a  few  hours  only,  and  she  felt  well  until  three  months 
later,  when  she  had  a  similar  attack.  These  attacks  have 
since  recurred  at  irregular  intervals,  which  diminished  gradu- 
ally from  three  months  until  now  they  recur  every  two  to  four 
days. 

Although  the  patient  had  carefully  examined  the  stools  for 
several  years,  she  found  a  gallstone  for  the  first  time  in  Decem- 
ber or  January  last.  She  has  lost  rapidly  in  weight  and  strength 
since  the  attacks  have  recurred  so  frequently.  Her  appetite  is 
good ;  the  bowels  are  obstinately  constipated,  but  the  bowel 
movements  are  normal  in  appearance  and  color.     During  the 
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attacks  the  patient  gets  relief  only  by  assuming  the  knee-chest 
position. 

Examination. — The  patient's  skin  was  slightly  icteric,  the  con- 
junctivae very  slightly  if  at  all  abnormal ;  the  abdomen  was  lax, 
as  the  patient  had  borne  children  ;  the  border  of  the  liver  could 
be  felt  in  normal  position  right  below  the  costal  arch  at  the 
outer  border  of  the  rectus.  An  indistinct  hardness  could  be 
felt  at  the  border  of  the  liver.  There  was  slight  tenderness 
over  the  gall-bladder  and  over  the  entire  right  half  of  the  epi- 
gastric region. 

Diagnosis. — Choledochus  obstruction  from  stones  in  the  duct, 
one  having  passed  four  months  ago.  The  symptoms  were 
apparently  typical :  Many  slight  attacks,  two  or  three  per 
week,  the  stone  passed  four  months  ago,  which  presented  round 
surfaces  and  no  facets,  and  the  inflammation  of  the  gall-bladder, 
which  was  retracted  but  thickened  with  adhesions. 


Fig.  2. 


I  advised  choledocholithotomy,  and  on  April  24th,  after  the 
usual  preparations,  I  operated  in  the  following  manner :  The 
patient  was  prepared  as  usual.  Dr.  Letourneau  administered 
the  ether,  and  Drs.  Morgan  and  Rankin  assisted. 

A  lateral  longitudinal  incision  was  made  from  the  ribs  to  the 
umbilicus,  the  peritoneum  stitched  to  the  skin,  and  eighteen 
flat  gauze  sponges  inserted.     Upon  palpation  the  fundus  of  the 
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gall-bladder  was  found  free  on  line  with  the  border  of  the  liver. 
The  transverse  colon  was  adherent  to  the  body  of  the  gall- 
bladder close  to  the  fundus  (Fig.  2).  The  pyloric  portion  of 
the  duodenum  was  adherent  to  the  gall-bladder  and  the  trans- 
verse colon.  The  adhesions  were  loosened  partly  by  cutting 
between  the  ligatures  and  partly  by  blunt  dissection  with  the 
end  of  the  finger  and  Kocher's  sound,  and  the  gall-bladder 
freed  up  to  the  neck.  Below  the  neck  could  be  seen  a  trans- 
verse swelling,  the  upper  half  of  the  cystic  duct,  which  went  off 
at  a  right  angle,  was  1  cm.  broad  and  2  to  3  cm.  long,  and  on 
palpation  was  found  to  be  empty,  that  is,  it  contained  no  stones. 
(See  Fig.  3.) 

Fig.  3. 


The  gall-bladder  was  empty,  the  wall  slightly  thickened. 
The  duodenum  was  found  to  be  pushed  over  so  as  to  cover  the 
hepatico-duodenal  ligament,  and  was  loosened  by  blunt  dissec- 
tion and  pushing  with  the  ends  of  the  fingers  so  as  to  expose 
the  territory  of  the  common  duct.  When  this  had  been  laid 
bare  for  an  inch  and  a  half  or  two  inches,  the  finger  passed  up 
through  the  foramen  of  Winslow  could  feel  no  stone,  but  the 
pancreas  was  so  swollen  and  nodular  that  I  suspected  cancer. 

Upon  palpation  of  the  duodenal  (anterior)  surface  of  the  pan- 
creas through  the   duodenal  wall,  neither  stone  nor  movable 
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polypus  could  be  felt,  but  only  the  enlarged  hard  lobes  of  the 
pancreas.  Along  the  common  duct,  on  its  free  border,  were 
two  lymph-glands  the  size  of  half  a  hazelnut. 

By  stretching  the  common  duct  I  could  see  it  shining  through 
the  anterior  wall  of  the  ligament  as  a  whitish  band,  7  to  10  mm. 
broad,  little  if  any  dilated.  I  could  also  see  the  lower  half  of 
the  cystic  duct  shining  through,  beginning  at  the  bent,  dilated, 
horizontal,  upper  half  of  the  duct  and  going  down  to  the  com- 
mon duct  at  a  right  angle  with  the  upper  portion  and  in  line 
with  the  common  duct. 

So  far  the  examination  gave  no  explanation  of  the  symptoms. 
Stenosis  from  the  bend  in  the  dilated  and  thickened  cystic  duct 
might  cause  pain  in  the  region  of  the  gall-bladder  by  reason  of 
retention,  but  would  not  cause  icterus,  and  besides  this  the 
gall-bladder  was  empty.  I  thought  of  carcinoma  in  the  head 
of  the  pancreas,  but  the  pancreas  felt  exactly  as  the  inflamed 
pancreas  feels  in  cases  of  gallstone.  I  sought  for  stone  in 
Vater's  diverticulum,  but  could  detect  no  hard  movable  body 
through  the  duodenal  wall. 

The  pancreas  was  not  freely  palpable  on  both  sides  of  the 
duodenum,  because  the  left  side  of  the  pancreas  near  the  head 
was  covered  with  a  loop  of  the  duodenum — that  is,  the  ascend- 
ing portion. 

The  ascending  portion  of  the  duodenum  was  now  loosened 
from  the  descending  portion ;  the  adhesions  were  soft  and 
elastic,  like  spider's  web,  and  an  inch  or  more  below,  the  nodular 
left  border  of  the  head  of  the  pancreas  was  encountered. 

I  thought,  perhaps,  the  traction  on  the  duodenum  from  ad- 
hesions might  cause  pain  and  possibly  icterus,  and  that  by 
loosening  the  adhesions  and  freeing  the  ascending  from  the 
descending  portion  of  the  duodenum,  the  attacks  of  pain  might 
cease.  When  this  had  been  done  I  could  grasp  the  head  of 
the  pancreas  and  the  duodenum  over  it  with  the  left  index- 
finger  and  thumb,  the  index-finger  being  in  the  foramen  of 
Winslow,  and  lift  the  head  of  the  pancreas  and  the  duodenum 
a  little  forward,  and  could  palpate  the  entire  duodenal  surface 
of  the  head  of  the  pancreas  with  the  fingers  of  the  right  hand. 
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I  could  detect  no  stone,  but  felt  some  harder  nodular  portions, 
especially  one  shown  in  Fig.  3,  between  the  two  portions  of 
the  duodenum. 

I  then  passed  a  long,  fine  sewing-needle  through  the  side  of 
the  pancreas  and  the  hard  nodule  into  the  head  of  the  pancreas 
and  its  duodenal  portion  in  the  endeavor  to  discover  a  stone  in 
Vater's  diverticulum.  The  fine  needle  could  do  no  harm  even 
if  it  went  through  the  duodenum.  However,  after  pushing  the 
needle  in  different  directions  from  a  single  point  of  insertion,  I 
could  not  detect  any  stone. 

I  concluded  that  no  stone  could  be  present  except,  perhaps, 
a  small  one  in  Vater's  diverticulum,  and  that  there  was  no  car- 
cinoma. The  question  as  to  the  cause  of  the  icterus  and  the 
measures  to  be  taken  to  relieve  the  condition  then  arose. 

I  did  not  want  to  open  either  the  duodenum  or  the  common 
duct  simply  for  exploration;  I  therefore  resolved  to  open  the 
gall-bladder,  to  attempt  to  explore  the  common  duct  from  this 
point,  and  to  relieve  the  icterus  and  cholaemia  for  the  time  being 
by  the  establishment  of  a  biliary  fistula. 

Sponges  were  packed  entirely  around  the  hilus  of  the  liver, 
and  two  loops  of  heavy  silk,  half  an  inch  apart,  were  inserted 
in  the  gall-bladder.  The  wall  of  the  latter  was  thickened.  The 
gall-bladder  was  now  incised  between  the  loops.  Upon  incision 
neither  bile,  pus,  nor  other  fluid  escaped,  but  after  a  few  minutes 
a  little  blood  came  out,  from  which  cultures  were  taken  with 
negative  results.  Upon  exploration  with  the  little  finger  no 
stones  were  found  in  the  gall-bladder,  whose  walls  were  smooth 
and  velvety. 

The  common  duct  was  now  explored  through  the  gall- 
bladder. A  flexible,  olive-pointed  bougie  was  inserted  in  the 
wound  in  the  gall-bladder,  but  was  stopped  at  the  bend  in  the 
cystic  duct,  which  it  could  not  pass.  By  lifting  the  liver  and 
making  traction  upon  the  gall-bladder,  the  bent  upper  half  of 
the  cystic  duct  could  be  straightened,  and  by  manipulating  the 
cystic  duct  with  the  index-finger  (exactly  as  a  finger  in  the 
rectum  on  the  prostate  gland  can  guide  a  catheter  into  the 
bladder)  the  end  of  the  bougie  was  passed  through  the  cystic 
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into  the  common  duct,  and,  by  manipulating  the  duodenum 
and  head  of  the  pancreas,  was  finally  passed  down  into  the 
duodenum. 

Digital  exploration  along  the  bougie  in  the  gall-bladder,  the 
cystic  duct,  the  common  duct,  and  for  three  or  four  inches  in 
the  duodenum,  where  it  met  the  lower  bend  of  the  duodenum, 
failed  to  detect  any  stone. 

I  therefore  concluded  that  no  stone  was  present,  that  the 
bile-passages  and  the.  common  duct  were  patent,  and  that  the 
icterus  had  been  due  to  bending  or  oblique  insertion  of  the  in- 
testinal portion  of  the  common  duct,  which  was  pulled  to  one 
side  by  the  adhesions  between  the  ascending  and  descending 
portions  of  the  duodenum. 

The  cholecystostomy  was  completed  by  uniting  the  gall- 
bladder to  the  parietal  peritoneum,  but  not  to  the  skin,  by  eight 
sutures,  and  packing  the  wound  in  the  wall  outside  of  the 
opening  in  the  gall-bladder,  in  which  a  rubber  drainage-tube 
was  inserted.  A  gauze-drain  was  also  passed  down  on  the 
common  duct  and  the  duodenum.  The  operation  required 
about  two  hours. 

The  patient's  progress  was  uneventful.  May  1st,  the  dress- 
ings were  soaked  with  bile.  The  packing  below  the  gall-bladder 
was  removed  and  the  stitches  tightened;  the  wound  was  clean. 
May  4th,  the  stitches  were  removed ;  the  wound  had  united 
perfectly.  The  dressings  were  saturated  with  bile.  The  pack- 
ing around  the  tube  was  removed  and  new  packing  inserted. 
May  6th,  very  little  bile  in  dressings.  May  8th,  no  bile  in 
dressings  and  icterus  disappearing.  May  nth,  tube  removed; 
dressings  slightly  stained  with  bile.  Light  packing  inserted 
and  the  stitch  tightened.  May  13th,  dressings  stained  with  bile 
and  wound  closing.  May  17th,  the  patient  has  been  out  of  bed 
for  six  days,  has  had  no  pain  since  operation,  can  walk  around, 
is  up  all  day,  and  can  eat  anything.  The  stools  are  normal. 
The  dressings  are  slightly  tinged  with  bile  and  serum.  The 
skin  and  sclerotics  are  normal  in  color.  Two  weeks  later  the 
biliary  fistula  finally  closed. 
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Remarks.  Could  the  stone  which  had  passed  four  months 
prior  to  the  operation  and  had  caused  adhesions — that  is,  local 
plastic  peritonitis  on  the  surface  of  the  biliary  passages  and  the 
pancreas — have  left  adhesions  uniting  the  ascending  and  de- 
scending portions  of  the  duodenum  over  the  head  of  the  pan- 
creas, producing  a  displacement  sufficient  to  cause  pain?  This 
was  possible.  Could  this  condition  also  have  caused  recurrent 
retention  of  bile  and  icterus  by  deviation  or  displacement  of 
direction  of  the  duodenal  portion  of  the  common  duct  or  the 
papilla?  Or  must  there  of  necessity  be  a  small  stone  in  Vater's 
diverticulum  to  account  for  the  icterus? 

The  plastic  peritonitis  on  the  left  half  of  the  head  of  the 
pancreas  caused  the  here  otherwise  movable  descending  portion 
of  the  duodenum  to  adhere  to  its  surface  and  become  still  more 
firmly  fixed  by  additional  adhesions  to  the  ascending  portion 
of  the  duodenum. 

Could  the  immobilization  of  the  duodenum  have  caused  the 
difficult  passage  of  ingesta  and  the  duodenitis  ?  Duodenitis 
would  not  give  rise  to  such  frequent  attacks  of  pain.  A  me- 
chanical cause  for  the  frequent  attacks  would  be  much  more 
likely,  but  in  a  former  observation  (Case  V.,  "  Stones  in  the 
Common  Ducts")  the  small  stone  in  Vater's  diverticulum  did 
not  cause  obstruction,  but  did  cause  the  frequent  attacks  of 
pain,  not  by  inflammation  of  the  wall  of  the  duct,  but  by  some 
mechanical  action. 

The  course  of  the  disease  in  this  case  seems  to  be  as  follows : 
When  the  symptoms  began  eight  years  ago  with  biliary  colic 
and  icterus,  a  stone  or  stones,  perhaps  the  one  passed  four 
months  previous  to  the  operation,  became  impacted  in  the  cystic 
duct,  causing  dilatation  and  bending  as  found  during  the  opera- 
tion and  shown  in  Fig.  3.  The  inflammatory  swelling  around 
this  dilated  cystic  duct  caused  compression  of  the  hepatic  duct 
or  inflammation  of  the  ducts  sufficient  to  occasion  icterus.  The 
stone  passed  down  into  the  common  duct  so  short  a  time  before 
its  removal  through  the  intestine  that  no  permanent  dilatation 
of  this  duct  resulted.  During  its  passage  through  the  common 
duct,  the  usual  plastic  peritonitis,  which  extended  to  the  pan- 
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creas,  caused  the  free  surfaces  of  the  ascending  and  descending 
portions  of  the  duodenum  to  become  adherent  to  each  other 
for  one  inch  in  the  transverse  diameter  of  the  intestine.  This 
adhesion  in  the  exact  line  where  the  duodenal  portion  of  the 
common  duct  is  situated  caused  displacement  (Verlegung),  and 
the  consequent  continuance  of  the  attacks  of  pain  and  icterus 
after  the  disappearance  of  the  stone  or  stones. 

Leichtenstern5  reports  a  similar  case  of  frequently  recurrent 
attacks  of  colic,  without  passage  of  stones  by  the  bowels,  with 
chronic  icterus.  At  the  operation  the  gall-bladder  was  found 
to  be  totally  atrophied.  It  was  universally  adherent  to  the 
surrounding  organs,  and  contained  a  thimbleful  of  mucus.  No 
stones  were  found  here  or  in  the  cystic  or  common  duct,  after 
thorough  separation  of  the  adhesions.  The  icterus  disappeared 
immediately  after  the  operation,  and  perfect  recovery  followed. 
Leichtenstern5  remarks :  "  The  pain  and  periodic  attacks  of 
colic  as  well  as  the  icterus  must  have  been  caused  by  pulling 
and  constrictions  from  the  adhesions." 

The  anxiety  I  experienced  in  this  case  in  order  to  make  sure 
that  no  stone  existed  anywhere  in  the  biliary  tract  was  not 
relieved  by  the  passage  of  a  flexible  sound  from  the  gall-bladder 
down  into  the  duodenum,  because  a  small  stone,  half  hidden  in 
a  diverticulum,  might  escape  notice  notwithstanding  palpation 
along  the  sound 

Fig.  4. 
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Flexible  metallic  sound. 

As  the  rubber  sound  does  not  permit  of  feeling  the  click  of 
a  stone,  I  have  had  made  a  flexible  metallic  sound  (see  Fig.  4). 
I  first  had  made  a  flexible  metallic  sound,  33  cm.  long,  olive- 
pointed  at  both  ends,  and  made  of  a  steel  spiral.  In  searching 
for  stones  in  the  cystic  duct,  through  the  gall-bladder,  I  found 
that  the  click  of  a  gall-stone  could  be  easily  felt  at  any  distance, 
but  I  also  found  that  the  flexibility  of  the  sound  would  not 
allow  it  to  pass  the  angle  of  a  bent  cystic  duct.     I  therefore 
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made  the  following  modification :  Through  the  hollow  flexible 
metal  sound  I  passed  a  soft  metal  (copper)  stylet.  This  permits 
of  giving  the  sound  any  shape  or  bend  desired,  which  is  re- 
tained as  long  as  the  stylet  is  in.  I  am  thus  enabled  to  pass 
the  sound  over  the  angle  or  bend,  and  by  removal  of  the  stylet 
the  flexible  sound  can  then  be  passed  further  on.  I  can  thus 
feel  the  click  of  a  stone  low  down  in  the  common  duct  or  in 
Vater's  diverticulum,  even  of  a  small  stone  that  would  escape 
notice  upon  palpation  along  the  sound  through  the  wall  of  the 
duodenum. 

1  have  recently  had  an  opportunity  to  demonstrate  the  use- 
fulness of  this  sound  at  a  post-mortem  examination  on  a  patient 
upon  whom  I  had  made  an  exploratory  laparotomy,  which  had 
failed  to  detect  any  gallstones,  and  who  died  a  month  later 
with  symptoms  of  duodenal  obstruction.  A  biliary  calculus 
the  size  of  a  cherrystone  was  found  in  the  duodenal  portion 
of  the  duct.  The  sound  passed  down  from  the  gall-bladder, 
passed  by  the  stone,  and  entered  the  duodenum  without  diffi- 
culty. On  moving  the  sound  up  and  down,  however,  I  could 
easily  feel  the  grating  of  the  stone  against  the  side  of  the  spiral 
sound. 

Case  III.  Oblique  insertion  of  the  duodenal  portion  of  the  com- 
mon duct,  with  dilatation  above. — Synopsis :  Recurrent  attacks  of 
pain  of  varying  intensity  and  at  irregular  intervals  in  the  region 
of  the  liver  for  twenty -five  years,  sometimes  followed  by  icterus, 
most  severe  in  the  spring  and  autumn.  Probable  diagnosis,  stones 
in  the  common  duct,  with  probable  cholecystitis.  Operation  during 
severe  attack  in  January,  1 896.  No  stones  found,  but  chronic 
cholecystitis  and  extensive  adhesions  between  the  cystic  and  common 
ducts  and  surrounding  organs.  Extreme  dilatation  of  the  common 
duct,  which  presented  a  sac  the  size  of  a  hens  egg ;  cholecystotomy, 
no  stones  in  the  gall-bladder ;  duodenum  opened  to  explore  diver- 
ticidum  of  Vater  ;  no  stones  found,  wound  closed.  Opening  of  com- 
mon duct  revealed  no  stones,  but  en  urinous  cystic  dilatation.  Closure 
of  wound  in  common  duct ;  opening  in  gall-bladder  united  to  skin. 
Death  after  tzventy-four  hours.     Autopsy:  No  bile  in  peritoneal 
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cavity;  no  peritonitis.  Duodenal  portion  of  common  duct  of  normal 
size  and  patent  at  its  upper  portion — bending  and  oblique  insertion 
into  the  dilated  common  duct ;  dilatation  of  cystic  and  hepatic 
ducts. — Miss  X.,  a  teacher,  thirty-three  years  of  age,  was  sent 
to  me  for  operation,  January  24,  1896,  by  Dr.  Sven  Windrow. 
The  patient  was  never  well  as  a  child,  but  was  always  dull, 
hypochondriac,  and  morbidly  retiring.  She  had  an  extremely 
violent  temper,  which,  as  she  came  to  adult  life,  she  was  careful 
to  keep  under  control.  She  had  the  first  attack  of  pain  in  the 
region  of  the  liver  at  the  age  of  seven  or  eight  years.  The 
attacks,  which  were  sometimes  followed  by  icterus,  recurred, 
and  she  began  early  to  use  morphine  to  relieve  the  pain. 
During  the  more  severe  attacks  she  became  intensely  cold,  and 
was  obliged  to  use  hot  baths  to  overcome  the  cold  and  pain. 
She  had  consulted  prominent  medical  men  in  Europe,  but 
without  relief.  One  physician  diagnosed  gallstones  and  ad- 
vised operation.  During  all  this  time  she  was  treated  with 
internal  medicine,  massage,  and  electricity,  but  did  not  im- 
prove. 

Change  of  climate  and  work  were  advised  for  her,  and  she 
came  to  the  United  States  in  1889.  During  her  stay  in  the 
East  she  felt  better  at  first ;  but,  later  on,  the  seacoast  did  not 
seem  to  agree  with  her,  and  so  in  1892  she  came  to  Chicago. 
She  seemed  on  the  whole  better  after  this,  but  had  severe  attacks 
in  the  spring  and  autumn.  The  attacks  would  last  for  ten  days 
with  one  exacerbation  daily,  which  usually  occurred  one  hour 
later  each  day.  The  attacks  would  be  brought  on  by  mental 
excitement,  anger,  or  irregularities  in  diet,  such  as  too  heavy  a 
meal,  or  too  much  wine  or  coffee.  As  she  was  aware  of  this 
she  put  herself  upon  a  well-regulated  diet,  and  lived  a  quiet  life ; 
but  still  had  difficulty  in  filling  her  position  as  a  teacher. 

Menstruation  commenced  at  the  age  of  twelve  ;  it  was  always 
painless  and  lasted  three  days ;  she  had  no  leucorrhcea.  She 
was  habitually  constipated,  and  sometimes  her  bowels  would 
not  move  for  several  days.  She  used  rhubarb  as  a  laxative,  and 
after  it  operated  the  movements  were  apparently  normal.  Occa- 
sionally the  stools  were  clay-colored.    The  urine  was  often  dark 
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after  the  attacks,  and  was  passed  slowly  and  in  small  quantities. 
She  was  subject  to  severe  headache,  and  became  very  nervous 
after  work  or  when  exhausted. 

The  attacks  often  commenced  with  sudden  violent  pain,  which 
forced  her  to  lie  down,  undress  and  apply  hot  compresses  over 
the  liver,  and  also  required  the  hypodermic  use  of  morphine. 
Icterus  was  sometimes  present  during  the  attacks,  with  yellowish- 
green  skin  and  yellow  conjunctivae. 

During  1892  and  1893  she  drank  a  good  deal  of  Vichy  water, 
and  applied  cold  water  compresses  over  the  liver  at  night,  which 
seemed  to  help  her  for  a  time.  During  the  summer  of  1895 
she  was  ill  most  of  the  time  and  had  very  frequent  attacks. 
With  the  advent  of  1896  she  became  worse.  Her  last  attack 
occurred  on  January  13th;  it  was  attended  with  violent  pain, 
which  was  not  relieved  by  morphine  ;  icterus  ;  temperature  1030  ; 
extreme  tenderness  over  the  liver,  and  obstinate  constipation. 
When  the  latter  condition  had  been  overcome  by  large  doses  of 
rhubarb  the  stools  were  clay- colored.  The  patient  was  con- 
fined to  her  bed  for  two  weeks,  at  the  time  of  this  last  attack, 
in  the  hospital  where  I  was  called  to  see  her. 

Upon  examination  the  patient  was  not  emaciated  ;  was  deeply 
icteric;  the  skin  was  dark  greenish-yellow  and  conjunctivae 
icteric  ;  temperature  1020  ;  pulse  1 10.  She  had  constant  pain 
in  the  region  of  the  gall-bladder,  and  the  feces  were  clay-colored. 
Examination  of  the  abdomen  showed  that  the  hot  fomentations 
for  the  pain  had  so  burned  the  skin  of  the  right  half  of  the 
abdomen  that  several  granulating  surfaces  were  present.  The 
liver  was  somewhat  enlarged,  extending  one  and  one-half  inches 
below  the  costal  arch.  There  was  indistinct  resistance  in  the 
region  of  the  gall-bladder,  and  tenderness  on  pressure. 

The  frequently  recurrent  attacks  of  pain  and  icterus,  with 
comparatively  short  duration  of  the  latter,  made  the  diagnosis 
likely  to  be  gallstones  in  the  common  duct,  together  with  prob- 
able stones  in  the  gall-bladder,  causing  inflammation  of  the  same. 
The  patient  was  removed  to  the  Passavant  Memorial  Hospital 
for  operation. 

Operation.     On  January   26th   I   operated    in    the   following 


702  FENGER, 

manner :  Ether,  preceded  by  morphine,  was  administered  by  Dr. 
Waters.  The  abdomen  was  disinfected,  the  granulating  skin 
surfaces  scraped  with  a  sharp  spoon,  and  a  piece  of  gauze  sewed 
to  the  margin  of  the  skin  incision. 

I  now  made  a  lateral  longitudinal  incision  from  the  ribs  to 
below  the  umbilicus.  Considerable  hemorrhage  ensued  from 
the  vessels  in  the  abdominal  wall.  The  fat  was  an  inch  in 
thickness,  and  the  posterior  sheath  of  the  rectus  muscle  tense. 
The  peritoneum  was  sewed  to  the  skin  wound.  The  border  of 
the  liver  and  the  gall-bladder  presented  in  the  wound.  The 
gall-bladder  was  of  the  same  color  as  the  liver,  and,  on  a  plane 
with  its  free  border,  felt  like  a  mass  of  flesh  or  liver,  had  the 
shape  of  a  bent  finger,  and  no  fluctuation  could  be  detected. 
There  were  no  adhesions  at  the  top  of  the  gall-bladder,  but  the 
corpus  was  adherent  to  the  pylorus,  duodenum,  and  transverse 
colon.  The  adhesions  between  the  gall-bladder  and  the  pylorus 
and  greater  curvature  of  the  stomach  and  duodenum,  which  was 
covered  by  the  fundus  of  the  stomach,  were  separated  to  a  depth 
of  two  or  three  inches,  partly  between  ligatures  and  partly  by 
blunt  dissection.  The  pylorus  and  duodenum  were  thus  loosened 
from  the  body  of  the  gall-bladder,  and  the  adhesions  between 
the  latter  and  the  transverse  colon  separated  by  division  be- 
tween ligatures  and  blunt  dissection.  The  duodenum  could 
not  be  recognized  until  the  ventriculum  of  the  stomach  had 
been  separated  from  its  anterior  surface.  Finally,  I  found  the 
foramen  of  Winslow,  and,  on  introducing  the  finger  into  the 
lesser  omental  sac,  I  found  an  elastic  tumor  the  size  of  the  small 
intestine  between  the  duodenum  and  the  hilus  of  the  liver;  this 
was  the  common  duct  dilated  to  a  tumor  two  inches  in  diameter, 
with  the  duodenum  adherent  to  and  partially  covering  it.  I 
could  detect  no  stones  ;  no  enlargement  of  the  pancreas  could 
be  felt,  nor  could  any  tumor  be  felt  through  the  duodenum. 

With  a  view  to  exploring  the  bile-ducts  for  gallstones  from 
within,  the  gall-bladder  was  opened  at  the  fundus  by  an  incision 
three-fourths  of  an  inch  long.  The  wall  was  one  centimetre 
thick,  soft  and  bleeding,  and  mucus  escaped  followed  by  bile. 
Upon  digital  exploration  after  incision,  I  found  the  supposed 


OBSTRUCTION    OF    THE    BILIARY    PASSAGES, 


703 


tumor  to  be  a  thick  partition  wall  encroaching  upon  the  lumen 
of  the  gall-bladder  from  the  knee-like  bend  (Fig.  5  A.),  dividing 
off  the  smooth  upper  portion,  The  exploring  finger  entered 
the  cavity  in  the  fundus,  below  which  was  a  narrow  isthmus,  and 
below  this  a  larger  cavity  in  the  body  of  the  gall-bladder.  The 
walls  were  smooth  and  velvety,  and  no  stones  could  be  felt. 
No  sound  or  probe,  either  metal  or  elastic,  could  be  passed  down 


A.  Bile-ducts  filled  with  paraffin.  (One-third  natural  size.)  i.  Gall-bladder.  2. 
Upper  half  of  cystic  duct.  3.  Lower  half  of  cystic  duct.  4.  Hepatic  duct  somewhat 
dilated.  5.  Common  duct  dilated  to  a  large  sac  extending  downward  and  to  the  left 
behind  the  descending  portion  of  the  duodenum,  and  even  a  little  behind  the  ascending 
portion  of  the  duodenum.  6.  Descending  portion  of  duodenum.  7.  Biliary  papilla. 
8.  Probe  passed  through  duodenal  portion  of  common  duct.  9.  Pancreas.  10  Suspen- 
sory ligament  of  the  liver.  11.  Stomach.  12.  Ascending  portion  of  the  duodenum. 
13.  Point  at  which  non-dilated  portion  of  common  duct  enters  dilated  portion  of  the  duct. 

B.  Showing  oblique  insertion  of  common  duct.  Duodenum  covering  common  duct 
has  been  removed. 

into  the  cystic  duct.  The  introduction  of  Murphy's  button 
was  impossible  on  account  of  the  thickness  of  the  wall,  which 
was  one  centimetre  thick.  Consequently  cholecystenterostomy 
by  this  method  was  out  of  the  question. 

In  continuance  of  the  search  for  stones  in  the  duodenal  por- 
tion of  the  duct,  I  now  opened  the  duodenum  over  the  divertic- 
ulum of  Vater.     An  assistant  made  digital  compression  of  the 
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duodenum  above  and  below  the  point  of  incision.  I  made  a 
longitudinal  incision  half  an  inch  long  in  the  duodenum  over 
the  head  of  the  pancreas,  which  was  followed  by  the  escape 
of  air  bubbles,  bile,  and  mucus.  Upon  introduction  of  the 
finger  in  the  incision,  no  stone  could  be  felt  nor  could  the  open- 
ing of  the  bile-duct  be  discovered. 

The  next  step  in  the  operation  was  the  opening  and  explora- 
tion of  the  common  duct.  With  the  finger  in  the  foramen  of 
Winslow,  an  incision  three-fourths  of  an  inch  long  was  made  in 
the  common  duct,  through  which  bile  escaped.  Digital  ex- 
ploration revealed  a  cavity  the  size  of  a  hen's  egg  with  smooth 
walls,  and  which  contained  no  stone.  In  the  upper  right  por- 
tion of  this  cavity  I  could  feel  two  openings,  the  anterior  being 
the  entrance  to  the  cystic  duct,  and  the  posterior  the  entrance 
to  the  hepatic  duct.  I  could  feel  the  division  or  place  where 
the  hepatic  and  cystic  ducts  united  to  form  the  common  duct. 
The  openings  were  1  centimetre  or  more  in  diameter,  at  the 
upper  right  end  of  the  cavity  of  the  dilated  common  duct.  The 
wall  of  the  duct  was  white  and  firm,  2  millimetres  in  diameter, 
slightly  thickened,  and  the  duct  was  considerably  dilated.  The 
probe  or  sound  could  not  be  passed  down  into  the  duodenum, 
nor  could  any  stone  be  felt.  The  duodenum  was  so  immovable 
that  it  was  impossible  to  bring  it  into  apposition  with  the 
common  duct  for  choledochoduodenostomy.  I  therefore  closed 
the  wound  in  the  duodenum  with  Czerny-Lembert  sutures. 

As  the  operation  had  already  lasted  a  considerable  time — 
about  two  hours  and  a  half — and  as  the  patient  was  becoming 
weak,  it  was  not  deemed  advisable  to  unite  the  common  duct 
to  the  small  intestine,  and  I,  therefore,  concluded  to  close  the 
wound  in  the  common  duct  and  make  a  gall-bladder  fistula  to 
the  skin  to  relieve  the  icterus.  The  wound  in  the  common  duct 
was  now  closed  with  a  double  row  of  sutures,  and  the  opening 
in  the  gall-bladder  sutured  to  the  skin.  A  drainage-tube  was 
inserted  in  the  gall-bladder,  with  gauze  above  and  below  the 
gall-bladder,  down  to  the  wound  in  the  common  duct.  Another 
drainage-tube  was  inserted  down  to  the  wound  in  the  common 
duct  with  gauze  packing  below  it.     The  wound  was  then  closed 
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and  dressed  in  the  usual  way.  At  the  close  of  the  operation 
the  patient  was  weak;  pulse  120. 

She  never  recovered  from  the  collapse;  in  the  course  of  a 
few  hours  her  temperature  began  to  rise,  the  pulse  grew  weaker, 
and  she  died  twenty-four  hours  after  the  operation. 

Autopsy.  The  condition  of  the  peritoneum  was  normal,  the 
intestines  little,  if  any,  distended  ;  the  ovaries,  uterus,  appendix, 
lungs,  heart,  and  liver  normal.  The  incision  wound  of  the 
duodenum  was  agglutinated,  and  the  gauze  packing  adherent  to 
it.  The  wound  in  the  common  duct  was  firmly  agglutinated, 
the  duct  greatly  distended  and  its  walls  very  much  thickened. 

The  gall-bladder  was  enlarged  and  its  walls  thickened.  The 
gauze  was  universally  adherent  in  the  field  of  operation.  No 
stone  could  be  found.  The  kidneys  were  not  examined,  but  the 
pancreas,  spleen,  and  stomach  were  normal,  the  latter  was  filled 
with  a  brownish  fluid. 

The  body  was  markedly  jaundiced  and  quite  well-nourished. 
The  dressings  and  gauze  were  saturated  with  greenish-yellow 
bile.  After  removal  of  the  gauze  around  the  drain  to  the 
common  duct,  no  bile,  pus,  or  serous  fluid  could  be  found ;  the 
surfaces  were  perfectly  dry  ;  there  was  no  fluid  of  any  kind  in 
the  peritoneal  cavity,  and  the  parietal  and  visceral  peritoneum 
were  glistening,  smooth,  and  perfectly  normal. 

The  following  injection  experiments  were  made  to  show  the 
patency  of  the  biliary  tract : 

1.  Water  was  injected  into  the  gall-bladder  through  the  open- 
ing in  the  apex  by  a  four-ounce  hard  rubber  syringe.  The  water 
filled  the  gall-bladder,  but  was  stopped  at  the  neck  and  did  not 
enter  the  cystic  duct.  Fluid  could  pass  up  into  the  gall-bladder, 
but,  by  reason  of  the  valve- like  formation,  nothing  could  pass 
down. 

2.  The  nozzle  of  the  syringe  was  now  inserted  into  the 
common  duct  through  a  small  opening  made  on  its  anterior 
surface  above  the  sutured  incision  made  during  the  operation. 
The  common  duct  now  became  distended  until  it  formed  a  large 
round  tumor,  the  size  of  a  hen's  egg  or  larger,  extending  down- 
ward and  to  the  left  behind  the  duodenum,  and  upward  to  the 

Am  Surg  50 


706  F  E  N  G  E  R , 

hilus  of  the  liver.  As  this  sac  became  more  tense  the  water 
entered  the  gall-bladder  and  flowed  out  through  the  opening  in 
its  apex,  but  even  when  this  was  held  closed  and  more  water 
was  injected,  not  a  drop  passed  from  the  common  duct  into  the 
duodenum,  showing  complete  obstruction  when  the  common 
duct  was  distended. 

After  reopening  the  wound  in  the  duodenum  the  opening  in 
the  diverticulum  of  Vater  could  easily  be  found,  and  the  probe 
passed  up  through  the  duodenal  portion  into  the  common  duct. 
Small  quantities  of  water  passed  down  along  the  probe  into  the 
duodenum. 

As  no  stone  could  be  found  in  the  common  duct  or  gall- 
bladder it  was  evident  that  the  obstruction  to  the  flow-of  liquid 
was  caused  by  valve-formation,  or  bending,  or  oblique  insertion 
between  the  gall-bladder  and  the  cystic  duct,  and  between  the 
common  duct  and  its  duodenal  portion. 

These  obstructions  were  still  further  studied  and  illustrated 
by  filling  or  injecting  the  biliary  passages  with  paraffin,  for  the 
careful  accomplishment  of  which  I  am  indebted  to  Dr.  Haisel- 
den,  my  house-surgeon  in  the  German  Hospital  of  Chicago. 

Remarks.  No  stone  was  present,  the  gall-bladder  was  hyper- 
trophied  by  reason  of  a  valve  in  the  cystic  duct;  the  common 
duct  was  dilated  on  account  of  valve-formation  near  the  diver- 
ticulum of  Vater.  The  operative  indications1  under  these  cir- 
cumstances were  to  open  the  duodenum  and  make  a  communi- 
cation-opening between  the  duodenum  and  the  common  duct. 
This  can  be  done  when  the  common  duct  is  found  to  be  dilated, 
by  first  opening  the  common  duct  and  making  digital  explora- 
tion, and  then  opening  the  duodenum,  sewing  the  wall  of  the 
common  duct  to  the  wall  of  the  duodenum,  and  closing  the 
openings  in  the  duodenum  and  common  duct.  In  this  case,  as 
the  patient  had  been  two  and  a  half  or  three  hours  under  opera- 
tion, I  was  unable  to  carry  the  operation  beyond  this  point.  If 
the  duodenum  is  sufficiently  movable  to  allow  the  openings  to 
be  brought  together,  choledochoduodenostomy  could.be  made 
by  suture  or  by  the  Murphy  button. 
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Konitzky4  reports  the  case  of  a  girl,  aged  twenty-one  years, 
who  was  admitted  to  the  gynecological  clinic  at  Marburg,  Oc- 
tober 24,  1887.  She  was  healthy  as  a  child,  menstruated  at 
sixteen.  Menstruation  was  regular  for  a  year,  then  ceased  for 
two  years,  and  was  irregular  thereafter.  She  last  menstruated 
June,  1887.  At  the  age  of  fifteen  she  had  general  weakness, 
nose-bleed,  and  was  ordinarily  subject  to  headaches.  In  July, 
1887,  the  headache  increased,  with  loss  of  appetite,  gradually 
increasing  icterus,  increasing  weakness,  and  enlargement  of  the 
abdomen  in  the  region  of  the  liver.  On  examination  strongly- 
marked  icterus  was  observed,  also  a  tumor  which  included  almost 
the  entire  right  half  of  the  abdomen  and  extended  10  cm.  over 
on  the  left  side.  The  tumor  extended  from  the  liver  to  the 
ilium.  It  was  fluctuating  and  had  no  connection  with  the  pelvic 
organs;  the  stools  were  clay-colored,  and  the  urine  contained 
bile.  The  diagnosis  was  made  of  echinococcus  cyst  of  the  liver 
causing  pressure  on  the  bile-ducts.  He  operated  on  November 
6,  1887.  A  longitudinal  lateral  incision  was  made,  whereupon 
the  cyst  presented  in  the  opening.  Before  the  cyst  was  opened 
it  was  sutured  to  the  parietal  peritoneum.  Upon  incision  the 
cyst-wall  was  found  to  be  2  mm.  thick.  A  large  amount  of  thin, 
greenish  fluid  was  evacuated.  The  inner  wall  of  the  cyst  was 
dark-green.  After  evacuation  the  cyst-wall  was  united  to  the 
skin  and  the  usual  drainage  applied.  Microscopical  examina- 
tion of  the  cyst-wall  showed  it  to  be  connective  tissue,  and  no 
traces  of  glands,  epithelium,  or  muscles  could  be  found.  The 
condition  of  the  patient  was  satisfactory  immediately  after  oper- 
ation. On  the  third  day  cough  set  in,  with  bloody  sputum.  On 
the  sixth  day  she  passed  510  grammes  of  urine,  and  vomiting 
commenced.  On  the  seventh  day  the  pulse  was  100  and  weak, 
temperature  subnormal,  severe  vomiting  and  beginning  collapse, 
and  she  died  on  the  eighth  day.  The  autopsy  showed  no  peri- 
tonitis. The  gall-bladder  was  atrophic,  and  the  bile-ducts  in 
the  liver  dilated.  After  opening  the  duodenum  the  duodenal 
papilla  was  found  low  down,  and  permitted  the  passage  of  the 
sound  from  the  papilla  into  the  cyst.  The  duodenal  portion  of 
the  common  duct  was  2%  cm.  long,  not  dilated,  but  rather  nar- 
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rower  than  normal,  but  perfectly  patent;  was  located  on  and 
entered  the  cyst  on  its  lower  left  aspect  or  wall.  It  passed 
through  the  wall  obliquely  from  behind  forward.  At  the  upper 
end  of  the  cyst  (the  dilated  common  duct)  was  a  dilated  hepatic 
duct.  The  gall-bladder  was  contracted  and  narrow,  the  cystic 
duct,  or  at  least  its  lower  half,  dilated  and  about  2  cm.  in  diam- 
eter, and  entered  the  cyst  about  5  cm.  away  from  the  hepatic 
duct.  The  cyst,  then,  was  a  common  duct  dilated  in  its  whole 
extent  down  to  the  duodenal  portion.  The  pancreas  was  nor- 
mal. The  pancreatic  duct  did  not  unite  with  the  duodenal  end 
of  the  common  duct,  but  passed  into  the  duodenum  separately 
and  opened  into  the  latter  4  cm.  above  the  papilla  for  the 
common  duct. 

The  author  thinks  it  possible  that  gallstones  may  have  been 
the  primary  cause  of  the  dilatation,  but  after  their  passage  other 
causes  must  have  come  into  play.  As  the  autopsy  showed  a  bend 
of  the  common  duct  at  the  point  where  it  enters  the  wall  of  the 
intestine,  he  believes  that  this  bend  cause.d  a  valve-like  occlusion, 
and  calls  attention  to  the  analogous  condition  of  valve-forma- 
tion in  the  upper  end  of  the  ureter,  where  it  originates  from  the 
pelvis  of  the  kidney.  As  the  valve-formation  in  the  ureter  is 
often  incomplete  at  first,  causing  intermittent  hydronephrosis 
and  gradual  dilatation  commencing  at  the  place  of  obstruction, 
so  he  thinks  that  a  gradually  increasing  dilatation  of  the  com- 
mon duct  above  the  duodenal  portion  took  place  in  this  case 
above  the  valve  or  bend. 

He  cites  the  similar  case  reported  by  Douglas2  in  1852,  who 
found  the  following  condition  at  the  autopsy  of  a  girl,  seventeen 
years  old,  who  had  presented  the  symptoms  of  icterus,  fever, 
and  a  painful  tumor  in  the  right  hypochondrium:  The  common 
duct  was  dilated  to  a  large  sac  containing  half  a  gallon  of  fetid 
bile.  The  walls  of  the  sac  were  thickened,  and  the  openings 
of  the  hepatic  and  cystic  ducts  dilated  so  as  to  permit  the  pas- 
sage of  a  finger.  The  gall-bladder  and  the  portion  of  the  cystic 
duct  nearest  the  gall-bladder  were  not  dilated,  but  there  was 
considerable  dilatation  of  the  hepatic  and  bile  ducts.  At  the 
lower  edge  of  the  large  sac  toward  the  duodenum  there  was  a 
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small  opening  leading  into  a  normal,  undilated  duodenal  por- 
tion of  the  common  duct,  at  the  upper  end  of  which  a  sort  of 
valve  was  found. 

Seyffert9  reports  the  case  of  a  woman,  aged  twenty-three 
years,  who  had  been  married  three  years.  One  year  later,  after 
childbirth,  icterus  set  in,  which  was  permanent,  with  an  inter- 
ruption of  three  months.  Six  months  later  she  had  swelling  of 
the  abdomen  and  tenderness  on  pressure,  and  nine  months  later 
a  sudden  and  violent  attack  of  hepatic  colic  which  lasted  a  day 
and  a  half,  and  was  accompanied  by  haematemesis,  vaginal  hem- 
orrhage, and  some  gastric  disturbances.  The  urine  was  dark; 
she  had  pain  in  the  lumbar  and  sacral  regions,  which  was  re- 
lieved by  flexing  the  thighs  upon  the  abdomen.  An  ovarian 
tumor  wis  suspected.  Examination  showed  tenderness  over 
the  liver,  and,  in  narcosis,  a  normal-sized,  somewhat  hardened 
gall-bladder  was  found  in  the  normal  location. 

Below  and  close  to  the  right  lobe  of  the  liver  was  a  large 
round  tumor  the  size  of  a  child's  head,  soft,  fluctuating,  and 
extending  from  the  border  of  the  liver  to  two  inches  above  the 
symphysis  pubis.  The  fluctuation  was  indistinct,  and  there  was 
clear  percussion  over  the  tumor.  It  was  not  connected  with 
the  genital  organs.  The  urine  contained  a  small  amount  of 
bile-coloring  matter. 

Diagnosis.     Cyst  of  the  pancreas. 

Operation.  On  May  28,  1888,  an  incision  10  cm.  long  was 
made  in  the  linea  alba  above  the  umbilicus,  and  the  peritoneum 
sutured  to  the  skin.  The  cyst  was  punctured  and  a  portion  of 
its  contents,  which  consisted  of  dark-green,  ropy  bile,  evacu- 
ated; a  piece  of  the  wall  of  the  cyst,  which  was  about  5  mm. 
thick,  was  excised,  and  the  cyst-wall  sutured  to  the  skin  with 
mattress  sutures.  The  cyst  was  now  emptied  and  showed  a 
smooth  inner  surface,  with  no  gallstones  or  concretions.  A 
drainage-tube  was  inserted  and  dry  dressings  applied.  For  sev- 
eral days  after  the  operation  the  dressings  were  soaked  with 
bloody  bile,  the  stools  were  yellowish-brown  and  colored  with 
bile.  The  patient  got  on  well  until  four  weeks  after  the  opera- 
tion, when  more  blood  appeared  in  the  dressings,  mixed  with 
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bile,  and  suddenly  obstinate  vomiting,  with  abdominal  pain, 
dizziness,  and  increasing  weakness  set  in,  and  she  died  two  days 
later,  apparently  without  much  pain,  with  symptoms  of  anaemia. 

Post-operative  diagnosis.  Cystic  tumor  in  the  right  hypo- 
chondriac region,  containing  bile. 

The  autopsy  revealed  a  small  retracted  empty  gall-bladder, 
which  did  not  extend  beyond  the  border  of  the  right  lobe  of  the 
liver.  The  liver  was  large,  smooth,  and  grayish-green.  The 
liver,  stomach,  pancreas,  and  duodenum  were  taken  out  together  ; 
the  biliary  papilla  in  the  duodenum  was  found  to  be  swollen, 
and  no  bile  passed  on  pressure.  The  probe  could  be  passed  in 
for  5  cm.  The  duodenal  portion  of  the  common  duct  was  cut 
open  from  the  biliary  papilla,  and  from  this  point  up  the  duod- 
enal portion  of  the  common  duct  was  normal,  patent,  and 
opened  freely  into  the  large  cavity.  A  sound  could  be  passed 
from  the  gall-bladder  into  the  cystic  duct,  which  was  somewhat 
dilated  and  2]/2  cm.  long,  and  from  here  into  the  cystic  cavity 
the  hepatic  duct  also  opened  into  the  cystic  cavity.  Conse- 
quently the  latter  was  formed  by  the  enormously  dilated  common 
duct,  the  cystic  and  hepatic  ducts  partaking  in  the  dilatation. 
The  cyst,  when  opened,  presented  a  cavity  the  size  of  the  fist; 
up  toward  the  liver  the  surface  was  of  a  grayish-red  color,  the 
inner  surface  showing,  even  to  the  naked  eye,  the  appearance 
of  a  dilated  bile-duct.  On  microscopical  examination  the  inner 
wall  of  the  sac  was  found  to  be  covered  with  typical  cylindrical 
epithelium.  In  the  neighborhood  of  the  cystic  duct  the  sac  was 
of  a  greenish  color,  the  lower  portion  of  the  sac  near  the  duod- 
enal third  of  the  common  duct  was  ulcerated,  uneven,  with 
necrotic  strings  and  masses,  and  was  covered  with  a  soft,  fresh 
coagulum  the  size  of  a  walnut. 

Post-mortem  diagnosis.  Large  cyst  of  the  common  duct,  lapa- 
rotomy, ulcerative  destruction  of  inner  wall  of  the  cyst,  with 
hemorrhage;  universal  anaemia. 

Remarks.  The  autopsy  showed  neither  stones,  strictures, 
valves,  nor  tumors  in  or  outside  the  common  duct.  The  ulcer- 
ated territory  was  probably  caused  by  gallstones  that  had  dis- 
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appeared,  but  no  gallstone  could  be  found  in  the  body  or  the 
feces.  The  lumen  of  the  duodenal  portion  of  the  common  duct 
was  normal,  patent,  and  passage  was  impeded  only  by  swelling 
of  the  mucous  membrane.  The  violent  attacks  of  gallstone 
colic,  as  given  in  the  history,  would  speak  for  a  pre-existing 
stone,  but  the  anamnesis  is  imperfect,  as  the  patient  was  in  the 
clinic  only  two  days  before  the  operation,  and  the  diagnosis  of 
pancreatic  cyst  was  made.  The  icterus  having  persisted  for 
almost  a  year  and  a  half,  was  probably  caused  at  first  by  catar- 
rhal duodenitis.  The  attacks  of  pain,  which  lasted  a  day  and  a 
half,  were  thus  probably  caused  by  incarcerated  gallstones. 
The  feces  were  ordinarily  not  clay-colored,  consequently  the 
occlusion  of  the  bile-duct  was  not  complete;  the  history  also 
stated  that  the  feces  were  mostly  normal.  Subsequent  to  the 
operation  the  feces  were  always  bile-colored;  there  was  conse- 
quently incomplete  retention,  as  both  urine  and  feces  contained 
bile,  and  the  author  concludes  that  the  valve-like  occlusion  of 
the  common  duct  must  have  permitted  the  passage  of  some  bile 
after  the  emptying  of  the  cyst.  [The  valve  mechanism  is  not 
described  or  further  mentioned  by  the  author.     F.]. 

Why  did  the  patient  die,  as  the  bile  passed  down  into  the 
duodenum  after  the  operation,  and  as  at  first  all  the  other  grave 
symptoms  disappeared?  This  was  due  to  the  necrotic  inflam- 
mation of  the  sac,  and  hemorrhage,  and  subsequent  fatty  heart. 

From  the  above  cases  it  will  be  seen  that  bending  and  valve- 
formation  at  the  beginning  of  the  duodenal  portion  of  the  com- 
mon duct  are  followed  by  considerable,  even  enormous  dilatation 
of  the  latter.  When  the  dilatation  reaches  an  extreme  degree 
a  cystic  tumor  is  found  below  the  liver. 

Diagnosis  has  never  yet  been  made  before  the  operation  or 
before  the  autopsy.  The  prognosis  is  apparently  grave,  as  all 
patients  operated  upon  have  died.  As  to  the  plan  of  operation, 
we  can  conclude  what  to  do  only  when  it  is  possible  to  make  a 
diagnosis  during  the  operation  The  choice  of  procedure  will 
be  between  choledochoduodenostomy  or  choledochoenterostomy 
on  the  one  hand,  and  choledocho-abdominal  fistula  on  the  other. 
If  the  common  duct  is  dilated  to  a  large  cavity,  which  presents 
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like  a  cyst  against  the  abdominal  wall,  choledochostomy  might 
be  preferred  for  temporary  relief,  and  possible  spontaneous  dis- 
appearance of  the  pain  when  the  sac  is  retracted.  If  the  passage 
of  bile  into  the  intestines  is  not  re-established  spontaneously, 
choledochoenterostomy  might  be  attempted  later  on.  In  lesser 
degrees  of  dilatation  of  the  common  duct,  primary  choledocho- 
enterostomy might  be  made,  preferably  into  the  duodenum. 

In  all  cases  of  this  kind  it  is  impossible  to  make  an  exact 
diagnosis  beforehand.  There  is  no  difference  in  the  symptoms 
between  obstruction  from  stone  and  obstruction  from  other 
causes,  with  the  exception  of  malignant  tumors.  As  calculous 
obstructions  are  by  far  the  most  commonly  encountered,  we 
naturally,  at  first,  expect  to  find  a  stone,  and  it  is  not  until  during 
the  operation  that  we  are  disappointed  in  this  respect,  and  find 
that  we  have  to  look  out  for  other  conditions.  It  is  natural, 
therefore,  that  this  is  the  class  of  cases  which  causes  the  opera- 
tor a  great  jdeal  of  mental  anxiety  during  the  operation  in  regard 
to  making  the  choice  of  the  different  procedures  at  his  disposal. 
How  to  relieve  the  patient  from  the  symptoms  must  be  decided 
then  and  there. 
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DISCUSSION. 

Dr.  Samuel  J.  Mixter,  of  Boston. 

I  think  we  are  very  much  indebted  to  Dr.  Fenger  for  this  clear  expo- 
sition of  a  condition  which  perhaps  some  of  us  have  met  with,  but  have 
not  had  sufficient  skill  to  recognize.  I  can  quite  appreciate  his  descrip- 
tion of  the  mental  condition  when  one  expects  to  find  a  stone  and  does 
not  find  even  a  gall-bladder.  In  several  cases  I  have  with  great  diffi- 
culty found  the  gall-bladder,  but  have  not  been  able  to  find  any  cause 
for  the  symptoms.  Some  of  the  cases,  however,  whether  due  to  the 
manipulation  or  something  else,  I  do  not  know,  will  recover.  I 
remember  one  case  which  I  reported  in  which  there  had  been  two 
laparotomies  and  some  stones  removed  from  the  bladder.  Later  a 
median  laparotomy  was  done,  and  within  the  last  three  weeks  I  have 
performed  a  third  laparotomy  on  the  same  patient.  I  regret  to  say  that 
in  that  case  I  could  find  nothing  to  account  for  the  symptoms.  As  far  as 
I  could  trace  the  ducts  everything  was  adherent,  and  there  was  no  sign 
of  stone  or  dilatation.  The  symptoms  might  be  due  to  constriction, 
caused  by  cicatrization  pulling  to  one  side.  Although  nothing  could 
be  seen  to  account  for  the  symptoms,  yet  everything  was  so  mixed  up 
by  cicatricial  tissue  that  it  was  difficult  to  say  what  might  have  been 
present.  Of  course,  I  separated  all  the  adhesions.  It  is  by  such 
observations  as  those  of  Dr.  Fenger  that  the  blind  cases  are  going  to 
be  cleared  up.  The  surgery  of  ordinary  stones  in  the  bladder  and 
common  duct,  and  even  of  floating  stones,  is  simple  to  day. 

Dr.  Louis  McLane  Tiffany,  of  Baltimore. 

It  has  occurred  to  me  twice  to  operate  in  cases  where  I  was  unable 
to  find  any  cause  for  the  symptom.  One  was  in  the  case  of  a  physi- 
cian, who  for  a  number  of  years  had  been  having  attacks  apparently 
of  gallstone.  He  lived  in  the  country,  and  very  frequently  when 
riding  on  horseback  to  see  his  patients  he  would  have  to  dismount  and 
lie  down  on  the  ground  during  these  attacks  of  pain,  which  would  last 
for  about  half  an  hour.  I  was  called  in  during  one  of  these  attacks, 
and  he  presented  the  symptoms  of  an  ordinary  extreme  attack  of  gall- 
stones, so  far  as  I  could  see.  The  only  way  that  relief  was  obtained 
was  by  lying  upon  the  side,  catching  his  right  leg  and  pressing  forcibly 
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with  his  thigh  against  the  right  side  of  his  belly.  He  had  a  number 
of  these  attacks,  and  they  became  so  bad  and  frequent  and  painful 
that  he  had  to  give  up  his  practice.  He  had  had  jaundice  a  few  times, 
and  the  attacks  had  been  going  on  for  a  number  of  years.  I  was  sent 
for,  and  when  I  opened  him  I  expected  to  find  gallstones,  but  did  not. 
I  found  a  voluminous  gall  bladder,  much  larger  than  usual,  and  filled 
with  bile.  On  opening  the  gall-bladder  I  found  normal  bile  and 
nothing  else  for  my  trouble.  There  was  nothing  in  his  common  duct. 
It  occurred  to  me  that  there  must  have  been  a  large  gall-bladder,  which 
had  become  kinked.  I  pulled  up  the  slack  and  stitched  it  to  the 
abdominal  walls.     The  patient  got  well,  and  has  had  no  attack  since. 

The  second  case  was  a  man  who  had  had  perfectly  clear  and  plain 
attacks  of  gallstones,  but  when  I  opened  him  I  found  no  stones.  He 
had  a  gall-bladder  which  was  bent  upon  itself.  I  opened  it,  and  three 
ounces  of  bile  came  out.  Remembering  my  former  case  and  noticing 
that  the  gall-bladder  was  large,  I  pulled  it  forward,  when  about  two 
ounces  more  of  bile  came  out.  The  gall-bladder  was  dumb  bell 
shape,  with  a  constriction  in  the  centre.  I  stretched  this  constriction 
until  I  could  get  my  finger  through  it,  and  then  stitched  the  bladder 
to  the  abdominal  wall,  the  same  as  in  the  other  case.  So  far  as  I 
know,  no  trouble  has  resulted,  although  I  have  not  heard  from  the 
patient  lately.  The  first  case  healed  entirely.  In  cases  like  Dr. 
Fenger's,  where  the  dilatation  has  gone  on  as  it  had  in  my  first  case, 
and  where  there  is  a  bending  in  the  gall-bladder,  it  might  be  well  to 
do  as  I  did  in  my  cases,  one  of  which  was  certainly  cured,  and  the 
other  cured  while  under  observation.  I  think  where  the  gall-bladder 
is  dilated,  as  in  some  of  these  cases,  a  communication  between  the 
gall-bladder  and  the  bowel  might  suffice,  as  it  would  obviate  the  neces- 
sity of  bile  passing  into  the  duodenum.  Cholecystenterostomy  might 
be  of  use.     This  has  suggested  itself  to  me. 


RONTGEN-RAY   SKIAGRAPHS. 

Tubercular  Knees;  Club-foot;  Glass  in  Finger;  Deformed 
Hand  ;  Knock-knees,  etc. 

by  deforest  willard,  m.d., 

PHILADELPHIA. 


Tuberculosis  of  the  Knee. 

Dr.  Willard  showed  three  series  of  skiagraphs1  taken  from 
tubercular  knee-joints.  One  was  from  a  man,  thirty-eight  years 
of  age,  who  had  suffered  with  a  slow  tubercular  inflammation 
of  the  knee  for  nearly  two  years.  The  condition  had  been  quiet 
for  a  year,  and  the  shadowgraphs  were  taken  for  diagnostic  pur- 
poses to  decide  upon  the  safety  of  cautious  attempts  at  manipu- 
lation. Both  anterior  and  lateral  views  showed  the  outlines  of 
the  femur  and  tibia  clear,  sharp,  and  distinct.  (Figs.  I  and  2.) 
It  was,  therefore,  deemed  safe  to  make  an  attempt  at  restoration 
of  function. 

Under  ether  the  knee  was  flexed  to  a  right  angle.  No  in- 
flammatory symptoms  followed  the  operation,  which  will  be 
repeated  later. 

The  second  series  of  four  skiagraphs  (two  only  published  here) 
were  taken  from  the  four  aspects  of  a  tubercular  knee  which  had 
become  anchylosed  without  suppuration,  the  object  of  the  views 
being  to  decide  whether  it  was  safe  to  undertake  operation  for 
the  restoration  of  motion. 

This  second  patient  had  had  symptoms  of  tubercular  ostitis 
for  ten  years,  and  the  limb  had  become  fixed  in  the  straight 
position.     The  shadow-view,  from  every  aspect,  showed  marked 

1  Taken  by  Professor  Goodspeed  at  the  University  of  Pennsylvania. 
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erosion  not  only  in  the  condyles,  but  throughout  the  whole  ar- 
ticular surface  of  the  femur  and  tibia.  (Figs.  3  and  4.)  Laterally 
the  erosion  of  the  bones  was  very  marked.  The  patella  was 
also  found  to  be  fastened  to  the  femur  by  bony  growth.  Partial 
posterior  displacement  of  the  tibia  was  also  evident.  Destruc- 
tion of  the  joint  was  very  great,  and  attempt  to  secure  a  mova- 
ble joint  was  abandoned  lest  further  inflammatory  trouble 
should  be  awakened. 

The  two  sets  of  skiagraphs  bring  into  marked  contrast  the 
two  stages  in  bone-destruction  which  exist  in  tubercular  disease, 
and  demonstrate  that  the  use  of  rays  for  the  purpose  of  diag- 
nosis and  treatment  is  of  the  greatest  practical  value. 

The  third  set  of  skiagraphs  (not  published  here)  were  from  a 
child,  six  years  of  age,  who  had  suffered  for  a  year  with  tuber- 
cular disease  of  the  knee.  There  was  decided  induration  about 
the  joint,  and  in  the  leg  flexion  had  occurred  to  the  right  angle. 

As  the  skiagraph  showed  no  bony  deposit  in  the  joint,  and  as 
there  was  no  marked  erosion,  cautious  attempts  at  forcible  exten- 
sion were  instituted.  This  was  followed  by  weight-and-pulley 
tension,  which  in  two  weeks'  time  resulted  in  bringing  the  limb 
within  ten  degrees  of  the  straight  line  without  inflicting  pain  or 
producing  any  unpleasant  results. 

Club-foot. 

The  delineation  of  talipes  was  from  an  untreated  case,  a  boy, 
six  years  of  age.  The  skiagraph  was  taken  especially  to  de- 
monstrate the  width  of  the  astragalus  and  to  decide  whether  it 
could  be  replaced   between   the  malleoli   without  tarsectomy. 

(Fig.  5-) 

The  results  gave  a  clear  outline  of  the  deformity  and  demon- 
strated that  replacement  was  possible.  Subcutaneous  sections 
of  all  the  contracted  tissues,  with  forcible  straightening,  proved 
the  correctness  of  the  decision. 

The  radiograph  showed  most  beautifully  the  cause  of  the 
obliquity  of  the  metatarsals  and  their  relation  to  the  tarsus  in 
a  case  where  the  foot  has  been  walked  upon  for  years.     The 
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second,  third,  and  fourth  metatarsals  were  actually  dislocated 
toward  the  fifth,  so  that  they  overlapped  to  nearly  one-half 
of  their  diameter.  They  were  widely  separated  from  the  first 
metatarsal,  which  had  become  partially  dislocated  toward  the 
inner  side  of  the  foot,  its  relation  to  the  cuneiform  being 
abnormal. 

This  condition  shows  plainly  the  serious  obstacles  to  be 
overcome  in  the  correction  of  this  difficulty  in  old  cases  of 
varus,  and  confirms  the  necessity  for  early  treatment;  these 
cases  should  never  be  allowed  to  walk  except  upon  the  sole  of 
the  foot. 

Skiagraph  No.  6,  taken  two  months  later,  shows  that  the 
forcible  replacement  practised  was  largely  successful  in  over- 
coming even  this  deformity. 

The  epiphyses  of  the  bones  of  the  leg  and  foot  are  most 
beautifully  delineated  in  Fig.  5,  with  centres  of  ossification. 

Glass  in  Finger. 

Radiograph  showing  fragments  of  glass  in  granulation-tissue 
in  ring-finger.     (Fig.  7.) 

Congenital  Deficiency  of  Fingers. 

This  skiagraph  (Fig.  8)  was  taken  from  a  child  three  years 
of  age,  who  possessed  five  tiny  protuberances,  in  place  of  fingers, 
at  the  end  of  the  metacarpal  bones.  Viewed  externally,  the 
bones  of  the  carpus  and  metacarpus  were  normal ;  but  under 
action  of  the  Rontgen  rays  (which  clearly  disclosed  the  bones 
of  the  forearm)  the  hand  was  found  to  consist  only  of  cartilag- 
inous pieces,  which  may  or  may  not  ossify  later. 

The  skiagraph  also  showed  the  difference  in  the  density  of 
the  muscles  and  the  subcutaneous  fatty  tissues. 

Although  the  fingers  were  but  a  quarter  of  an  inch  long,  the 
boy  could  flex  and  extend  them,  and  could  most  deftly  grasp 
many  small  objects.  The  movements  of  the  wrist  and  hand 
were  normal. 
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Especially  worthy  of  notice  is  the  apparently  long  interval 
between  the  humerus  and  the  bones  of  the  forearm ;  this  is 
due  to  the  cartilaginous  condition,  which  will  ossify  later.  The 
child  also  had  hypospadia. 

Knock-knees. 

The  radiographs  (Fig.  9)  showed  that  the  greatest  curvature 
of  the  bones  was  at  a  point  sufficiently  far  below  the  point  of 
perforation  of  intercostal  membranes  by  the  artery  to  permit 
of  safe  osteotomy  below  the  knee. 

Both  limbs  were  brought  into  straight  line  by  section  below 
the  tubercle  of  the  tibia,  without  interfering  with  the  femora. 


Fig.  i. 


Tubercular  knee,  with  partial  anchylosis,  hut  without  erosion  of  bone ;  adult. 


Tubercular  knee,  with  partial  anchylosis,  but  without  erosion  of  bone  (lateral  view) :  adult. 


Fig.  3. 


Tubercular  knee,  with  anchylosis  and  marked  erosion  of  both  femur  and  tibia: 
adult,  aged  twenty  years. 


Fig.  4. 


Tubercular  knee,  with  anchylosis,  marked  erosion  of  joint  surfaces, 
and  partial  posterior  displacement  (lateral  view). 


Indistinct  radiograph  of  same  foot  as  No.  5,  two  months  after  treatment. 


Club-foot,  showing  distorted  astragalus  and  overlapping  of  the  metatarsals;  note  epiphyseal  lines 
•  and  centres  of  ossification;  child,  aged  six  years. 


Fig.  7. 


Glass  on  outer  side  of  ring-finger;  boy,  aged  fifteen  years. 


Fig.  8. 


Congenital  absence  of  first  and  second  phalanges  of  all  fingers, 
with  cartilaginous  carpus ;  child,  aged  three  years. 


Fin.  9. 


I 


% 


Rickety  knock-knee ;  colored  child,  aged  five  years. 


REPORT  OF  COMMITTEE   ON  CLASSIFICATION 
OF  TUMORS 


The  Committee  appointed  at  the  last  annual  meeting  to  consider 
a  proper  classification  of  cysts  and  tumors  respectfully  submits  the 
following  suggestions : 

The  Committee  asks  to  be  continued  in  order  that  it  may  give  further 
consideration  to  the  subject,  and  would  solicit  comment  and  criticism 
from  the  members  of  this  Association  upon  the  following  scheme,  to 
which  your  attention  is  invited.  Certain  features  of  it  may  need  some 
explanation,  which  may  be  given  now  or  at  any  time  hereafter. 


Tumors 


A.  Retention  cysts 


B.  Tubulo  cysts 


I.  Cysts.    - 


I.   Cysts. 
II.    Dermoids. 

III.  Teratomata. 

IV.  Tumors  of  immature  mesoblastic  tissue  type. 
V.   Tumors  of  simple  mesoblastic  tissue  type. 

VI.   Tumors  of  complex  mesoblastic  tissue  type. 
VII.   Tumors  of  epithelial  type  or  of  epiblastic  origin. 
VIII.    Tumors  of  glandular  tissue  type. 
IX.    Endotheliomata. 

Hygromata, 
Hydrosalpinx. 
Hydrocholecyst,  etc. 
f  Cysts  of  the  vitello — intestinal  duct, 
I    Allantoic  cysts, 

-j    Cysts  of  Wolffian  remains — «'.*.,  paroophoric, 
parovarian,  paradidymic,  cystic  disease  of 
[       the  testes,  etc. 
f  Of  cord, 
Of  canal  of  Nuck, 
Ovarian,  including  cyst-adenomata, 
[  Of  the  neck,  etc. 
f  Glandular  cysts, 
|    Ranulae, 

Pancreatic  cysts,   and   retention   cysts   of 

glandular  origin, 
Chyle  cysts  (in  mesentery), 
Dacryopic  cysts,  etc. 
\  Intestinal  diverticula, 
Vesical  diverticula, 
Pharyngeal  diverticula, 
(Esophageal  diverticula,  etc., 
Synovial,  bv  protrusions  of  sheaths,  by  dis- 
tention of  bursse,  or  by  hernial  protrusions 
of  joint  membranes, 
[  Adventitious  bursae. 
f    Hydrocephalus, 
j    Cranial  and  spinal  meningoceles, 
Neural  cysts   .     .     .   j    Spina  bifida, 

"j    Cysts  of  anterior  and  posterior  communica- 
tions of  primary  alimentary  and  neurenteric 
I        canals. 
Hydatid  cysts  and  others  of  parasitic  origin. 

(Cystic    degenerations,    mainly  haematoceles ;    mucoid   and   colloid 
liquefactions.) 


C.  Hydroceles   01 
distention  cysts 


D.  Gland  cysts 


Pseudo-cysts 


-! 


\ 


• 
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II.    Dermoids •{ 


A.  Sequestration, 

B.  Ovarian, 

C.  Tubulo  dermoids,  including  embryonic  remains 

and  dermoids  of  obsolete  canals  in  various  parts 
of  the  body,  omphalo-mesenteric,  infundibular, 
thyroid,  pharyngeal  (branchial),  sacro-coccygeal, 
etc. 


III.   Teratomata    . 


IV.  Tumors  of  immature 
mesoblastic  tissue  type. 
Sarcomata     .     .     .     . 


f  A.    Round-celled, 

I    B.   Spindle-celled,  including  rhabdomyoma, 
j    C.   Myeloid, 
j    D.   Alveolar, 
E.    Melanotic, 


F.   Glioma(?). 


r 


V.   Tumors  of  simple 
mesoblastic  tissue  type 


VI.   Tumors    of  complex 
mesoblastic  tissue  type 


VII.   Tumors    of   epithelial 
type  or  of   epigastric  - 
origin ;  non-glandular. 


VIII.   Tumors   of   glandular 
tissue  type      .... 


IX.    Endotheliomata 


A.  Lipoma, 

B.  Fibroma,  including  epulis,  molluscum  fibrosum, 
keloid, 

C.  Chondroma, 

D.  Osteoma, 

E.  Odontoma,  including  epithelial,  follicular,  fibrous, 
cementoma,  compound  follicular,  radicular,  and 
composite  odontomata.  (These  really  belong  in 
Group  VII.,  the  teeth  being  epithelial  products. 
Only  their  strong  clinical  resemblance  justifies 
their  retention  here.) 

F.  Myxoma,  including  neuromyxoma, 

G.  Myoma. 

A.  Angeioma,  including  arterial,  venous,  capillary, 
and  cavernous, 

B.  Lymphangeioma,  including  lymphatic  naevus. 

'  A.   Neuroma, 

B.  Papilloma, 

C.  Epithelioma,  including  under  this  general  head- 
ing— psammoma;  cutaneous  horns,  either  seba- 
ceous, warty,  or  nail ;  and  rodent  ulcers. 

A.  Adenoma,  sebaceous  cysts,  and  tumors. 

o     n\„„A   n.-.t-n I  Acinous  and 

B.  Gland  carcinoma  <        , 

[      duct  carcinoma. 

Including  cholesteatoma  of  the  cerebral  pia,  and 
many  of  the  growths  often  described  as  plexiform 
sarcoma,  etc. 

ROSWELL  PARK, 

F.  S.  DENNIS, 

J.  COLLINS  WARREN, 

Committee. 


REPORT  OF   DR.   S.    H.    WEEKS,    DELEGATE   TO   THE 
BRITISH   MEDICAL  ASSOCIATION. 


Mr.  President  and  Fellows  :  I  attended  the  meeting  of  the 
British  Medical  Association,  held  in  London,  July  30,  31,  and  August 
1,  2,  and  3,  1895,  as  a  delegate  from  the  American  Surgical  Associa- 
tion. I  presented  my  credentials  to  the  Foreign  Reception  Com- 
mittee, and  was  duly  registered  and  was  kindly  admitted  to  all  the 
meetings  and  receptions  of  the  Association.  There  were  other  mem- 
bers of  the  Association  present  at  the  meeting,  and  I  am  confident 
they  will  agree  with  me  that  it  was  a  remarkable  meeting.  It  is 
claimed  that  the  British  Medical  Association  is  the  largest  and 
strongest  medical  organization  in  the  world.  It  numbers  sixteen 
thousand  members  scattered  over  the  world. 

Nearly  three  thousand  members  were  present  at  this  meeting.  Itjp 
organization  is  different  from  that  of  the  American  Medical  Associa- 
tion. Ours  is  formed  by  permanent  members  and  delegates  from  the 
State  and  County  Societies.  The  various  branches  of  the  British  Med- 
ical Association  are  formed  by  members  from  the  general  Association. 
No  physician  can  become  a  member  of  any  branch  unless  he  is  a 
member  of  the  general  Association. 

On  Tuesday  afternoon  a  service  was  held  at  St.  Paul's  Cathedral, 
which  was  attended  by  a  large  number  of  members  and  their  friends. 
The  sermon  was  preached  by  the  Archbishop  of  Canterbury. 

The  President  of  the  Association  was  Sir  J.  Russell  Reynolds,  Presi- 
dent of  the  Royal  College  of  Physicians. 

The  first  general  meeting  was  held  Tuesday  afternoon,  July  30th, 
at  Exeter  Hall,  Strand. 

The  adjourned  general  meeting  was  held  Tuesday  evening  at  the 
Imperial  Institute,  Kensington,  and  took  the  form  of  a  soiree  given 
by  the  Metropolitan  Branch.  It  was  attended  by  a  very  large  number 
of  members  of  the  Association,  accompanied  by  ladies.  The  Presi- 
dent's address  was  delivered  in  the  large  hall  of  the  Institute.     The 
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subject  of  the  address  was  "The  Power  of  Life  in  Life."  He  dwelt 
at  some  length  upon  organic  medication,  and  said:  "What  we  have 
come  to  know  amounts  to  this  in  general  terms,  that  the  absence  of 
certain  organs,  of  the  functions  of  which,  until  quite  recently,  we 
knew  nothing  definite,  leads  to  grave  and  diverse  diseases  of  the 
body,  whether  this  absence  be  brought  about  by  surgical  operation  or 
by  disease  more  or  less  individual  or  specific  in  its  character,  and 
that,  such  being  the  case,  the  supply  of  the  material  of  the  organ  as 
food,  or  some  part  of  it  as  an  extract,  to  be  introduced  into  the  blood, 
removes  the  symptoms,  acts  with  great  promptitude,  and  sometimes 
with  some  violence  of  disturbance  of  the  whole  economy.  Not  only 
so,  but  these  extracts  seem  to  possess  a  power  reaching  far  beyond 
that  which  was  first  found  to  be  their  almost  anticipated  result,  that  is, 
in  so  modifying  the  action  of  the  heart  and  the  intravascular  pressure, 
in  a  manner  and  to  a  degree  entirely  unlooked  for,  and  requiring 
much  further  investigation,  in  order  to  unravel  the  true  nature  of  the 
functions  of  these  organs  in  health,  and  the  value  they  may  have,  by 
their  products,  on  the  processes  and  treatment  of  disease."  In  his 
survey  of  the  present  place  of  medicine,  the  President  pointed  out  the 
striking  fact  that  therapeutics  had  newly  armed  herself  with  weapons 
derived  from  life  itself.  This  is  not  to  be  regarded  as  a  mere  addition 
of  materials  to  our  stores,  but  as  a  new  attitude  of  thought  and  a 
nearer  approach  to  a  control  of  vital  function  in  its  own  laboratory. 
Nature  has,  as  it  were,  taken  man  more  into  her  confidence. 

I  have  not  time  to  dwell  upon  other  facts  of  this  most  interesting 
address. 

The  General  Address  in  Surgery,  by  Mr.  Jonathan  Hutchinson, 
interested  me  very  much.  He  dwelt  upon  the  history  of  surgery  at 
considerable  length,  and  especially  upon  the  surgery  of  England  a 
century  ago.  The  best  part  of  his  admirable  address  included  the 
surgery  of  his  own  time.  This  part  has  two  aspects,  the  surgical  and 
the  ethical;  and  inasmuch  as  "  conduct  is  nine-tenths  of  life,"  it  is 
the  ethical  aspect  of  the  address  that  gives  it  an  especial  value  and 
raises  questions  of  especial  difficulty. 

The  two  operations  which  he  labored  so  hard  to  improve  and  per- 
fect were  ovariotomy  and  lithotomy.  In  referring  to  the  results  of 
ovariotomy  during  his  early  operations,  he  says:  "  We  know  of  four- 
teen cases  in  succession,  at  different  institutions,  every  one  of  which 
had  ended  in  the  death  of  the  patient."     He  was  a  careful  and  pains- 
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taking  surgeon,  and  strictly  honest  in  recording  cases  and  in  all  his 
dealings  with  his  patients. 

In  his  later  years  it  was  his  custom  to  transfer  to  other  surgeons  the 
very  cases  for  whose  cure  he  had  thought  and  worked  so  hard.  It  was 
the  ethical  aspect  of  his  address  that  was  the  most  remarkable. 

He  put  surgery  before  self,  the  patient  before  the  surgeon,  and  sent 
to  a  "specialist  friend  "  every  patient  that  was  in  need  of  Bigelow's 
operation. 

We  get  a  good  example,  hard  to  follow,  a  very  perfection  of  counsel, 
in  his  rule  of  transferring  his  own  patients  to  this  or  that  special  sur- 
geon or  hosp  tal  whenever  he  felt  the  other  surgeon  could  mike  the 
operation  better  than  he  could  do  it  himself.  He  said:  "I  gave  up 
doing  ovariotomies  both  in  public  and  in  private,  and  used  to  transfer 
my  patients  from  the  London  to  the  Samaritan  Hospital."  And 
again  :  "I  determined  that  I  would  not  do  litholapaxy,  propria  manu 
again,  but  that  I  would  watch  its  results  in  the  hands  of  a  specialist 
friend.  From  that  date  onward  I  have  always  transferred  the  patient 
to  my  friend." 

How  many  surgeons  do  this?  What  surgeon  nowadays  sends  away 
his  private  patients  when  he  has  any?  How  could  he  learn  his  busi- 
ness or  earn  his  living  if  he  should  follow  this  example  ?  However 
much  we  may  criticise  this  aspect  of  his  address,  we  must  highly 
esteem  a  man  who  will  put  the  patient  before  the  surgeon,  and  sur- 
gery before  self.  In  this  we  have  the  example  of  a  great  surgeon  who 
did  thus  honor  his  art,  and  sacrificed  his  own  gain  for  the  good  of  his 
patients.  I  devoted  most  of  the  time  of  the  meeting  to  the  surgical 
section  of  the  Association. 

The  President  of  this  section  was  Sir  William  MacCormac.  The 
subject  of  his  address  at  the  opening  of  the  section  was  "  Surgery  of 
War." 

In  the  course  of  his  address  Sir  William  dwelt  at  considerable 
length  upon  the  changes  that  have  taken  place  in  rifles  and  projectiles 
during  the  past  twenty  years,  and  the  corresponding  changes  in  the 
character  of  the  wounds  inflicted. 

From  Sir  William's  address  I  have  collected  the  following  facts  : 
During  the  past  twenty  years  there  has  been  a  gradual  diminution  in 
the  calibre  of  the  rifle  used  in  England  and  in  the  weight  of  the  pro- 
jectile, while  its  hardness  has  been  greatly  increased.  The  modern 
weapon  differs  very  slightly  in  calibre  in  different  European  armies, 
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the  bore  varying  from  7  to  8  millimetres  in  diameter.  The  difference 
in  weight  of  the  projectiles  is  so  slight  that  for  practical  purposes 
it  may  be  disregarded.  Their  weight  varies  from  215  to  225  grains, 
and  their  greater  density  and  increased  length  render  them,  weight 
for  weight,  smaller  in  proportion  than  the  soft  leaden  bullet. 

The  projectile  adopted  in  the  English  army  has  a  central  core  of 
lead  hardened  with  antimony,  surrounded  by  a  nickel  jacket  hardened 
with  a  small  alloy  of  copper.  It  is  small,  an  elongated  cylinder  with 
a  rounded  extremity,  weighing  only  215  grains.  It  is  so  hard  that  it 
resists  to  a  remarkable  degree  the  tendency  to  change  the  shape  on 
impact,  which  is  so  noticeable  in  the  old  bullet,  and  this  fact,  together 
with  its  small  diameter,  enormously  increased  velocity  and  penetrat- 
ing power,  causes  it  to  produce  very  remarkable  wounds.  The  length 
of  the  bullet  is  four  times  its  width,  and  receives  from  the  rifling  a 
rotatory  movement  of  about  2500  revolutions  per  second,  and  an 
initial  velocity  of  1800  to  2500  feet  per  second.  The  range  is  about 
3500  yards,  a  little  over  two  English  miles.  The  factors  which  deter- 
mine the  amount  of  damage  inflicted  by  a  gunshot-wound  are  the 
unalterable  form  of  the  bullet,  as  well  of  course  its  size,  the  velocity 
on  impact,  and  the  resistance  of  the  tissue  struck.  Experiments  have 
been  made  in  England,  France,  Germany,  Austria,  Roumania,  and 
Spain,  to  determine  the  character  and  extent  of  wounds  made  by  the 
modern  rifle,  both  on  the  human  cadaver  and  on  animals.  The  ex- 
perimental results  are  not  exactly  similar  to  those  obtained  in  actual 
warfare,  as  the  effect  of  a  projectile  striking  a  dead  body  is  necessarily 
different  from  that  it  would  have  on  a  living  person.  Speaking  gener- 
ally, wounds  inflicted  by  the  modern  projectile  are  less  serious  than 
those  produced  by  the  old  leaden  rifle  bullet. 

Vascular  tissues,  cavities  like  the  skull  filled  with  semifluid  matter, 
and  organs  like  the  liver  and  spleen  are  liable  to  suffer  most  from  so- 
called  explosive  influence.  The  modern  rifle  has  introduced  changes 
which  have  excited  universal  attention.  This  weapon  sends  a  small 
hard  projectile  with  enormously  increased  velocity  to  a  much  greater 
distance  and  with  greater  precision  than  was  previously  possible. 
Experiments  as  to  the  manner  in  which  the  projectiles  act  upon  the 
human  body  at  different  distances  are  of  great  practical  value.  During 
the  last  twenty  years  there  has  been  a  gradual  diminution  of  the 
calibre  of  the  rifle  and  in  the  weight  of  the  projectile,  while  its  hard- 
ness has  been  greatly  increased.    Speaking  generally,  wounds  inflicted 
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by  the  modern  bullet  are  less  serious  than  those  inflicted  by  the  old 
leaden  bullet. 

Explosive  Effects.  By  this  term  is  not  meant  the  injury  caused  by 
the  forbidden  explosive  bullet,  which  the  terrible  appearance  of  the 
wound  so  strongly  suggests  that  in  war-time  allegations  are  constantly 
made  that  those  prohibited  missiles  are  employed.  The  entrance 
wound  may  present  nothing  peculiar,  but  the  soft  parts  within  are 
pulpified,  and  the  destruction  of  tissue  extends  for  a  considerable  dis- 
tance around  the  bullet  track.  The  exit  wound  is  large  and  lacerated, 
as  if  the  soft  parts  had  been  burst  outward.  When  a  bone  is  struck 
it  is  extensively  comminuted,  pulverized,  and  driven  in  all  directions 
into  the  tissues.  The  wound  beyond  the  bone  is  conical,  the  apex  at 
the  bone  and  the  base  at  the  surface.  When  an  empty  leaden  box  or 
tin  or  an  empty  skull  is  traversed  by  a  bullet,  the  openings  of  entrance 
and  exit  will  closely  correspond  to  the  size  of  the  projectile ;  but  if  a 
closed  or  partially  closed  vessel  of  this  kind  be  filled  with  wet  sawdust, 
water,  jelly,  or  damp  clay,  and  a  similar  projectile  is  fired  at  it  the 
same  distance,  it  bursts  and  the  contents  escape. 

The  explanation  of  the  extraordinary  development  of  explosive 
effect  seems  to  depend  on  the  rapid  arrest  of  the  flight  of  the  bullet 
on  piercing  fluid  matter,  and  its  motion  being  transferred  to  the  parts 
immediately  surrounding  it,  and  these  again  transmitting  it  to  parts 
further  removed,  somewhat  as  wave  circles  are  produced  by  a  stone 
dropped  into  the  smooth  water  of  a  pond. 

Bruns's  experiments  showed  intense  explosive  effects  up  to  400 
yards.  These  attained  their  maximum  in  the  skull,  the  bone  being 
fractured  in  all  directions,  and,  upon  semifluid  organs  like  the  liver, 
spleen,  a  full  stomach,  or  intestines,  terrible  damage  was  inflicted.  In 
the  elastic  lung-tissue,  however,  or  upon  empty  viscera  no  effects  of, 
this  kind  followed.  When  the  bone  was  implicated  the  track  as  far 
as  the  bone  was  usually  no  larger  than  the  ball,  but  the  tissues  beyond 
were  always  extensively  damaged  and  the  exit  wound  was  very  large. 
At  a  distance  of  400  to  800  yards  explosive  effects  were  only  witnessed 
in  the  skull.  Soft  parts  were  traversed  by  a  narrow  channel  no  larger 
than  the  bullet  itself,  but  with  little  damage  to  surrounding  tissues.  The 
joint  ends  of  the  long  bones  presented  keyhole  openings  accompanied 
by  much  less  extensive  fissuring  than  was  formerly  the  case.  When 
the  shaft  was  implicated  the  comminution  was  not  extensive,  the  frag- 
ments were  large,  not  detached  from  one  another,  and  the  exit  wound 
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small.  At  a  range  of  800  to  1200  yards  explosive  effects  were  only 
occasionally  produced  in  the  skull  and  in  a  much  diminished  degree. 
In  soft  parts  a  narrow  channel  was  made  with  little  surrounding  dam- 
age. In  the  spongy  bones  perforation  occurred  with  little  Assuring, 
and  in  the  compact  tissue  of  the  shaft  there  was  comparatively  little 
comminution.  Beyond  this  distance,  at  a  range  of  1200  to  2000 
yards  or  upward,  Bruns,  Hobart,  and  Lagrade  found  that  the  damage 
to  bone  and  other  parts  became  again  extensive.  The  projectile  had 
probably  lost  its  accurate,  sagittal  flight,  begun  to  wobble,  and  struck 
sideways,  and  similar  effects  were  produced  by  ricochet  shot*. 

Experimental  Effects  of  Full  Charge.  The  German  War  Office 
recently  undertook  a  series  of  experiments,  conducted  so  as  to  ex- 
clude sources  of  error  as  far  as  possible,  and  thus  obtain  for  military 
surgeons  trustworthy  information  as  to  the  character  of  the  injuries 
which  the  new  weapon  would  produce  in  time  of  war. 

The  bodies  fired  at  were  covered  with  shirting  to  estimate  the  fre- 
quency with  which  portions  of  clothing  are  carried  in,  and  to  give  the 
tissues  the  normal  amount  of  fluidity  Wickersheimer's  solution  was 
injected,  the  tension  of  the  bloodvessels  being  approximately  main- 
tained by  injecting  animal  blood-serum  into  the  arteries  immediately 
before  the  experiments.  Up  to  1200  yards  single  shots  were  dis- 
charged, and  beyond  this  volley  firing  was  resorted  to.  The  bullets 
were  collected  in  bags  of  sawdust,  and  in  case  of  each  separate  shot 
the  bullet  was  examined  in  relation  to  the  wound  it  had  produced ; 
after  volley-firing  this,  of  course,  could  not  be  done. 

Two  methods  were  adopted  in  the  estimation  of  the  results.  One 
was  to  freeze  the  part  and  make  a  section  of  the  bullet  track,  and  the 
other  was  to  measure  the  extent  of  the  damage  by  taking  a  cast  in 
fusible  metal  of  the  interior  of  the  wound,  which  afforded  an  accu- 
rate model  of  the  destructive  effects  produced.  It  was  shown  that  as 
the  range  increases  there  is  a  gradual  diminution  in  the  velocity  and 
energy  of  the  projectile,  and  a  corresponding  diminution  was  observed 
in  the  extent  of  the  injury. 

The  results  obtained  in  this  way  were  compared  with  the  injuries 
inflicted  on  living  persons  by  the  same  weapon  either  accidentally  or 
in  case  of  suicide,  and  were  found  to  closely  correspond. 

The  projectile  produces  different  effects  on  different  organs  and 
different  parts  of  the  body,  according  to  their  density  or  fluidity, 
and  even  the  same  part  of  the  organ  in  different  individuals  will  pre- 
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sent  differences  which  materially  affect  the  extent  of  the  damage  done 
by  bullets  fired  from  equal  distances,  so  that  the  range  of  fire  cannot 
be  determined  with  precision  from  the  extent  of  the  injury  inflicted. 
Nor  does  the  size  of  the  wound  of  entrance  enable  one  to  draw  any 
definite  conclusion.  It  is  larger  at  short  ranges  than  at  longer  ones. 
The  exit  wound  is  larger  and  more  variable  in  shape  than  the  entrance 
wound. 

The  bullet  in  nearly  every  case  was  found  to  go  straight  through 
the  part  struck.  The  human  body  is  traversed  with  ease  at  2000 
yards,  and  the  skull,  thorax,  and  abdomen  will  suffer  alike.  At  less 
than  half  the  distance  the  old  bullet  has  lost  most  of  its  momentum, 
and  becomes  flattened  out  or  impacted  when  it  strikes  a  bone,  with- 
out penetrating  deeply.  Portions  of  clothing  were  found  in  the 
wound  in  only  two  cases  up  to  600  metres  range,  but  they  appear 
to  have  been  carried  in  in  about  1 2  per  cent,  of  the  total  number. 

Wounds  of  the  Abdomen.  In  these  injuries  the  liver  showed  the 
largest  amount  of  damage,  and  in  some  cases  of  suicide  large  portions 
of  it  were  reduced  to  pulp.  Up  to  1200  yards  the  entrance  wound 
was  usually  large  and  stellate  and  the  exit  track  funnel-shaped,  with 
lateral  rents  extending  from  it.  In  the  spleen  and  kidneys  similar 
injuries  were  produced.  In  the  intestine  each  bullet  produced  on 
an  average  three  openings,  and  in  some  cases  as  many  as  eight,  and 
the  extent  of  the  damage  seemed  to  bear  no  definite  relation  to  the 
length  of  range.  It  was  more  extensive  when  the  intestine  was  full. 
At  the  wound  of  entrance,  and,  to  a  lesser  extent,  at  the  wound  of 
exit,  the  bullet  caused  more  damage  to  the  serous  coat  of  the  intes- 
tine than  to  the  mucous,  while  in  the  stomach  the  converse  obtained, 
and  the  mucous  coat  was  more  extensively  injured  than  the  serous. 

Injury  to  the  Head.  Fearful  destruction  of  the  skull  is  produced 
by  a  small  5  mm.  bullet  at  50  yards  range.  The  vault  of  the  skull 
is  completely  shattered,  the  base  extensively  split  open,  and  the  brain 
destroyed.  Tne  8  mm.  bullet  produces  similar  results,  but,  as  a  rule, 
the  fragments  hold  together.  At  100  yards  the  entire  vault  is  shat- 
tered, fissures  extend  from  both  entrance  and  exit  wounds,  and  a 
gaping  line  of  fracture  was  constantly  found  extending  between 
them.  The  Assuring  around  the  wounds  of  exit  and  entrance  shows 
the  different  types,  one  circular,  the  other  radiating,  and  the  base  is 
also  traversed  by  fissures.  The  skull,  when  emptied  of  the  brain, 
shows  a  round  keyhole  perforation  at  all  distances,  but  if  it  be  filled 
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with  jelly  the  amount  and  character  of  injury  are  the  same  as  when  it 
is  occupied  by  brain-substance.  The  dura  is  lacerated  to  an  extent 
corresponding  to  the  injury  to  the  bone. 

At  short  range  the  brain  is  pulpified  and  numerous  blood-extrav- 
asations are  found  in  its  substances  and  beneath  the  meninges.  At 
long  range  the  bullet  track  through  the  brain-tissue  is  cylindrical, 
the  walls  are  moderately  contused,  and  the  calibre  of  the  channel  is 
always  less  than  of  the  bullet.  Portions  of  the  skull  may  be  carried 
in  at  the  entrance  wound  for  some  distance  by  the  bullet,  so  that 
there  the  injury,  as  a  rule,  will  be  more  severe. 

Injuries  to  the  Long  Bones.  They  vary  according  to  which  bone 
or  part  of  the  bone  is  struck.  The  effect  upon  the  spongy  extremi- 
ties and  upon  the  compact  tissue  is  very  different.  From  ioo  to  200 
yards  the  shaft  of  the  femur  is  broken  up  into  small  pieces  for  an 
extent  of  from  3  to  5  inches,  and  the  humerus  from  2  to  6  inches. 
At  the  entrance  wound  in  the  bone  the  fragments  remain  in  parts 
attached  to  the  soft  parts,  but  at  the  wound  of  exit  they  are  com- 
pletely separated.  The  adjacent  muscles  are  filled  with  bone  debris 
and  detached  fragments  of  bone,  the  muscles  and  tendons  are  torn, 
and  the  exit  wound  in  the  soft  parts  is  large  and  ragged.  In  the 
spongy  bones  and  spongy  extremities  of  the  long  bones  the  crushing 
and  Assuring  at  short  range  are  also  great,  but  the  fissures  are  often 
concealed  by  untorn  periosteum,  and  there  is  less  damage  to  the  soft 
parts  at  the  wound  of  exit.  At  a  range  of  600  yards  there  are  occa 
sionally  keyhole  shots,  with  radiating  fissures  in  the  spongy  tissue, 
and  at  800  yards  the  keyhole  channels  become  frequent,  but  even  up 
to  1600  yards  or  more  the  compact  tissue  is  extensively  fractured. 

At  1200  yards  the  fragments  of  bone,  as  a  rule,  are  no  longer  driven 
into  the  soft  parts  beyond ;  but  this  happens  occasionally,  even  up 
to  2000  yards.  The  conclusion  to  be  drawn  from  the  German  ex- 
periments is  that  the  injury  to  the  shaft  of  a  long  bone  is  very  exten- 
sive for  all  ranges  up  to  2000  yards,  the  main  difference  being  that  at 
short  ranges  of  200  or  300  yards  the  fragments  are  more  numerous, 
smaller,  and  more  stripped  of  periosteum,  while  the  converse  obtains 
at  longer  ranges. 

The  damage  done  to  the  soft  parts  lying  between  the  fractured 
bone  and  the  wound  of  exit  is  enormous  at  short  distances.  Above 
700  yards  the  exit-wound  becomes  smaller  and  the  internal  damage 
begins  to  diminish. 
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The  experiments  also  show  that  the  minute  external  openings  these 
bullets  make  often  bear  an  inverse  proportion  to  the  amount  of  in- 
ternal damage. 

Very  small  openings  of  entrance  and  exit  are  compatible  with 
enormous  destruction  of  the  compact  bone-tissue  traversed  by  the 
ball  between. 

The  current  opinion  that  the  new  bullet  causes,  on  the  whole,  less 
serious  damage  than  the  old  seems  scarcely  well  founded.  It  was 
devised  certainly  with  no  humane  intention,  but  in  order  to  incapaci- 
tate by  killing  and  wounding  as  many  men  as  possible  in  the  shortest 
possible  time,  and  it  seems  admirably  devised  to  insure  this  result. 

Deformities  of  the  Projectile.  Wounds  involving  the  soft  parts  only 
never  produce  any  alteration  of  shape,  while  the  compact  tissue  of 
the  long  bones  causes  the  maximum  amount  of  deformity.  The 
jacketed  projectile  passes  through  spongy  bones  and  soft  parts  without 
change.  Even  at  short  ranges  and  after  striking  compact  bone,  its 
tip  may  be  only  slightly  flattened  or  bent.  It  may  be  stated  as  true 
that  the  extent  of  the  damage  inflicted  increases  proportionately  with 
the  amount  of  deformation  of  the  bullet. 

The  separation  of  the  jacket  and  dislodgement  of  the  leaden  core 
occasion  injury  which  often  exceeds  in  degree  that  of  the  old  leaden 
bullet,  and  this  was  observed  at  even  so  long  a  range  as  one  thousand 
yards. 

Arrest  of  the  Bullet  in  the  Body.  The  great  velocity,  comparatively 
small  size  and  hardness  of  the  modern  projectile  render  it  much  less 
liable  to  lodge  in  the  body.  It  nearly  always  traverses  the  part  struck, 
and  is  seldom  arrested  in  the  tissues,  thus  avoiding  a  source  of  much 
after-trouble  and  suffering.  The  disastrous  searching  for  bullets 
lodged  in  the  part,  and  the  repeated  attempts  to  extract  them,  which 
formed  so  considerable  a  part  of  the  older  military  surgery  will  now 
be  largely  done  away  with. 

Most  surgeons  of  experience  have  arrived  at  the  conclusion  that 
the  wounded  often  incur  greater  risks  from  the  protracted  search 
made  for  the  foreign  body  than  any  the  bullet  itself  would  cause  if 
left  alone,  a  remark  which  does  not  apply  to  the  necessity  of  removing 
particles  of  clothing  which  may  be  carried  in,  which  are,  of  course, 
septic.  Fortunately  this  is  much  less  frequent  now  than  was  the  case 
when  larger  bullets  were  used,  although  it  still  obtains  in  about  12  per 
cent,  of  the  cases. 
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In  time  of  war  there  will  be  many  irregular  kinds  of  injury — those, 
for  instance,  produced  by  ricochet  shots.  The  bullet  in  these  cases 
will  have  first  struck  a  wall  or  the  ground,  thus  altering  both  its  shape 
and  direction,  and  rendering  it  capable  of  inflicting  terrible  injury, 
and  the  long  range  increases  the  liability  to  this  occurrence. 

Hemorrhage.  The  infrequency  of  serious  primary  hemorrhage  from 
wounds  produced  by  the  old  leaden  bullet  was  quite  surprising. 
Unless  some  large  artery  was  torn  across  these  wounds  seldom  caused 
much  hemorrhage.  Of  course,  the  contusion  of  the  tissues,  while  it 
diminished  primary  hemorrhage,  was,  with  the  frequent  septic  changes 
in  the  wound,  a  fertile  cause  of  secondary  bleeding.  The  new  pro- 
jectile does  not  contuse  an  artery  or  push  it  aside.  There  is  no  evi- 
dence that  an  artery  is  ever  deflected  and  thus  escapes  injury,  and, 
except  at  short  range,  the  bullet  never  wholly  divides  one  of  consider- 
able size.  A  large  vessel  in  the  course  of  the  exit-wound  is  usually 
extensively  lacerated  if  the  bullet  has  previously  traversed  the  bone. 
The  wounds  otherwise  present  an  incised  appearance  ;  frequently  the 
bullet  cuts  out  a  piece  of  the  vessel- wall,  and  the  opening  seems 
punched  out  with  sharply  cut  margins,  like  an  incised  wound.  The 
incomplete  division  of  the  vessel  prevents  retraction  and  contraction, 
the  conditions  are  less  favorable  for  a  spontaneous  arrest  of  hemor- 
rhage, and  fatal  primary  bleeding  will  probably  be  much  more  fre- 
quent. Cases  where  a  large  artery  is  wounded  generally  die  before 
help  arrives,  and  it  is  interesting  to  know  that  in  the  late  war  in 
China  the  Japanese  surgeons  had  such  perfect  arrangements  that  in 
two  cases — one  a  wound  of  the  brachial,  the  other  of  the  femoral 
artery — the  vessels  were  tied  and  the  patients  saved  in  the  fighting 
line  itself. 

Treatment.  Perhaps  the  most  important  matter  to  consider  is  how 
far  the  injuries  inflicted  by  the  new  projectile  will  be  more  amenable 
to  successful  treatment.  In  a  memorable  paper  communicated  to  the 
first  Congress  of  German  Surgeons,  Volkmann  pointed  out  that  the 
subcutaneous  character  of  gunshot  injuries  of  bones  and  joints  made 
them  less  dangerous  than  compound  fractures  with  more  extensive 
damage  to  the  soft  structures  produced  by  other  causes. 

Subsequent  experience  has  helped  to  confirm  this  view.  PerigofT 
has  told  us  how  astonished  he  was  at  the  easy  manner  the  wounds 
produced  by  small  Circassian  copper  bullets  healed  during  the  Russian 
war  on  the  Caucasus.     Not  only  flesh  wounds,  but  often  penetrating 
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injuries  of  the  chest  and  of  the  joints,  were  readily  recovered  from 
with  scarcely  any  suppuration.  During  the  recent  war  in  Chili  it  is 
reported  by  Dr.  Slitt  that  flesh  wounds  which  had  not  been  probed 
and  thus  infected  readily  healed  under  a  scab,  and  that  the  favorable 
character  of  lung  wounds  was  especially  noticeable.  The  bones 
were  less  comminuted,  and  united  in  about  half  the  time  formerly 
required. 

Bones  and  Joints.  In  the  Russo-Turkish  war  Von  Bergman  n  ob- 
tained some  astonishing  results.  He  treated  severe  gunshot  injuries 
of  the  knee  not  only  with  success  as  regards  preservation  of  the  limb, 
but  also  in  respect  to  restoration  of  function,  and  this  even  when  the 
bones  were  extensively  implicated.  Of  15  cases  only  1  died.  In  8 
there  was  no  suppuration,  although  in  3  of  these  the  projectile  had 
lodged.  Reger  had  28  similar  cases  without  a  death.  Two  instances 
of  gunshot  through  the  knee  at  a  distance  of  only  100  yards,  treated 
by  occlusion,  which  recovered  with  a  movable  joint,  are  reported  by 
the  Prussian  Surgeon-General. 

Conservatism  of  a  limb  in  gunshot  of  a  diaphysis  will  in  the  future 
be  the  rule  of  practice.  If  the  exit-wound  be  large  and  ragged,  and 
important  vessels  and  nerves  are  damaged,  amputation  becomes 
necessary,  but  the  necessity  will  depend  on  the  associated  injury  to 
nerves  and  vessels,  and  not  on  the  extent  of  the  fracture  of  the 
bone. 

When  the  epiphyseal  extremity  is  the  part  injured  the  conditions  are 
also  favorable,  even  when  the  adjacent  joint  is  involved.  In  future 
campaigns  good  hope  of  success  may  be  entertained  of  saving  life  and 
limb  without  operative  interference  in  these  and  similar  cases. 

Lungs.  When  the  new  projectile  traverses  the  lung  the  track  is  uni- 
formly cylindrical,  smaller  than  the  bullet,  and  smooth-walled,  with 
little  contusion  of  the  surrounding  tissue,  and  splinters  from  injured 
ribs  are  but  seldom  driven  in.  Severe  damage  was  found  only  where 
the  bullet  had  struck  transversely,  had  carried  in  fragments  of  rib,  or 
wounded  a  large  vessel  or  bronchus.  In  many  cases  no  serious  symp- 
toms were  produced,  and  a  diagnosis  was  only  arrived  at  by  the  posi- 
tion of  the  wounds  of  entrance  and  exit.  In  others  there  were  cutaneous 
emphysema,  haemoptysis,  difficult  respiration,  and  pneumo-  or  haemo- 
thorax.  Death  in  every  instance  was  due  to  injury  to  the  great  vessels 
or  bronchi  at  the  root  of  the  lung,  and,  excluding  cases  of  suicide,  the 
mortality  in  the  cases  recorded  was  only  12.5  per  cent.     The  wounds 
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healed  in  most  cases  without  trouble  in  three  weeks'  time  on  an  aver- 
age. Only  once  did  emphysema  occur,  showing  the  generally  aseptic 
nature  of  the  wound  and  the  subcutaneous  character  of  the  small 
openings  produced  by  the  bullet.  The  treatment,  therefore,  will  be 
mainly  directed  to  sealing  the  wounds  of  entrance  and  exit,  and  oper- 
ative interference  will  rarely  be  required  except  for  serious  hemorrhage. 

Brain.  Gunshot-wounds  involving  the  brain  remain  as  fatal  as 
before.  In  the  war  of  1870-71  about  10  per  cent,  of  the  total  number 
of  gunshot-wounds  were  of  the  head,  but  only  about  half  of  these  were 
perforating.  In  future  wars  every  bullet  which  touches  the  skull,  even 
up  to  2000  yards  and  more,  will  probably  fracture  it  extensively,  and 
at  3000  yards  the  bullet  may  perforate  and  lodge.  These  cases,  almost 
without  exception,  die  either  immediately  from  the  injury  to  brain- 
tissue  and  shock  or  by  hemorrhage  and  subsequent  inflammation. 

Abdomen.  In  perforating  wounds  we  may  assume  that  some  viscus, 
either  the  intestine,  bladder,  or  solid  organ,  has  been  perforated  as 
well.  No  probing  should  be  attempted,  and  I  am  apprehensive  that 
Senn's  inflation-method  is  likely  to  do  harm  by  forcing  feces  through 
the  wounds  in  the  intestine  into  the  abdominal  cavity.  Hitherto 
cases  of  this  kind  have  ended  fatally,  and  in  the  next  war  it  is  to  be 
anticipated  that  the  mortality  will  also  be  very  great.  As  a  rule,  those 
injured  in  this  way  do  not  die  immediately  unless  a  trunk-vessel  is 
divided,  but  will  be  carried  to  the  dressing  stations  and  shortly  suc- 
cumb to  hemorrhage  or  infective  peritonitis,  the  result  of  fecal  extrav- 
asation or  of  matter  carried  in  by  the  bullet. 

Nothing  is  of  avail  in  these  cases  but  very  early  laparotomy.  In 
civil  practice  many  recoveries  take  place  where  the  operation  has  been 
performed  within  the  first  twelve  hours,  and  very  few  when  it  is  done 
after  a  longer  interval.  It  has  been  proposed  to  introduce  laparotomy 
as  a  routine  treatment  for  internal  hemorrhage  and  visceral  wounds  of 
the  abdomen.  Prof.  Senn,  of  Chicago,  and  others  have  suggested 
that  the  field  hospital's  should  possess  an  outfit  for  the  operative  treat- 
ment of  gunshot  injuries  of  the  abdomen,  and  that  wounds  of  the 
viscera  should  be  treated  by  suture,  aseptic  tamponade,  or  in  some 
instances  by  partial  or  complete  removal  of  the  injured  region.  Inju- 
ries of  liver,  spleen,  or  kidney  offer  but  small  prospect  of  successful 
treatment,  as  the  damage  the  new  projectile  causes  in  these  viscera  is 
usually  very  extensive.  The  small  apertures  made  in  the  intestine 
will,  however,  be  easy  to  suture  in  suitable  cases.     The  frequency  of 
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penetrating  wounds  of  the  abdomen  is  so  great  and  the  mortality  so 
excessive  that  any  means  affording  a  fair  prospect  of  lessening  it  should 
be  tried.  The  field  hospital  should  therefore  be  provided  with  all  that 
may  be  required  for  operations  of  this  kind. 

In  order  to  perform  an  abdominal  section  sufficiently  early  to  be 
successful  it  must  be  done  at  the  first  dressing  station  or  field  hospital, 
if  near  enough.  There  will  be  hundreds  of  more  or  less  seriously 
wounded  men  awaiting  help,  and  it  may  be  impossible  to  devote  the 
time  needful  for  the  diagnosis  and  immediate  operative  treatment  of 
such  cases.  It  is  very  likely,  too,  that  there  will  be  scant  assistance 
obtainable,  and  the  conditions  are  anything  but  favorable  for  perfect 
asepsis.  By  all  means,  however,  let  a  trial  be  made  should  the  oppor- 
tunity occur. 

It  is  probable  that  in  a  future  war  many  of  the  wounds  produced  by 
the  new  projectile  will  be  surgically  less  severe  and  prove  amenable  to 
effective  surgical  treatment.  Probably,  also,  the  number  of  severe  in- 
juries will  be  great  when  we  consider  the  enormous  range  of  the  new 
weapon  and  the  penetrating  power  of  the  projectile,  which  enables  it 
to  traverse  the  bodies  of  two  or  three  individuals  in  line,  including 
bones,  and  to  inflict  serious  or  fatal  wounds  at  a  distance  of  3000  or 
4000  yards.  At  near  range  the  explosive  effects  will  be  much  the 
same  as  before;  but  the  long  range,  the  narrow  bullet-track,  the  small 
external  wounds,  which  often  approach  the  subcutaneous  in  character, 
and  the  moderate  degree  of  comminution  and  Assuring  of  the  bone 
will  be  surgically  advantageous.  These  will  form  the  bulk  of  the 
gunshot  injuries  of  the  future,  for  it  would  seem  impossible  with  maga- 
zine quick-firing  rifles  to  maintain  a  contest  of  close  quarters  without 
speedy  mutual  annihilation.  Says  Sir  William  MacCormac  :  "I  think 
we  are  justified  in  believing,  although  there  is  high  authority  for  a  con- 
trary opinion,  that  the  next  great  war  will  be  more  destructive  to 
human  lives, '  bloodier,'  in  fact,  than  any  of  its  predecessors,  and  that 
the  number  of  injuries,  and  in  many  cases  the  severity  of  the  injuries, 
will  be  largely  increased.  But  very  many  cases  will  remain  less  severe 
in  character,  more  capable  of  successful  treatment,  and  less  likely  to 
entail  future  disablement,  while  improved  sanitation  and  antiseptic 
methods  will  enormously  increase  the  proportion  of  recoveries. 

"It  is  the  unceasing  effort  of  modern  surgery  to  provide  antiseptic 
protection  in  an  effective  form  in  time  of  war,  and  I  may  be  permitted 
to  recall  that  the  medical  organization  during  our  last  war  in  Egypt 
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was  so  complete  in  this  respect  that  not  a  single  case  of  infective 
wound  disease  occurred  during  the  whole  campaign.  As  a  temporary 
dressing  some  form  of  antiseptic  occlusion  will  prove  most  generally 
applicable.  The  small  wounds  of  entrance  and  exit  render  this  plan 
comparatively  easy  of  application,  and  the  chances  of  septic  infection 
will  be  diminished  by  the  less  frequent  necessity  for  probing  or  search- 
ing for  a  lodged  projectile,  and,  indeed,  the  ascertained  presence  of 
the  bullet  is  no  sufficient  indication  per  se  to  attempt  its  removal.  The 
eye  rather  than  the  hand  is  the  best  thing  to  employ  at  a  first  dressing 
station." 

If  only  asepticity  can  be  insured — and  this  is  the  great  difficulty — 
we  may  expect  a  large  measure  of  success  to  follow  the  treatment  of 
wounds  of  the  soft  parts,  many  forms  of  fractures,  also  wounds  of  joints,, 
and  very  especially  wounds  of  the  lungs. 

The  meeting  of  the  second  day  was  opened  by  an  interesting  paper 
by  Mr.  Howard  March  on  "Some  Rare  Forms  of  Bony  Anchylosis.'* 
He  began  by  referring  to  the  teaching,  till  lately  almost  universal, 
that  bony  anchylosis  never  occurred  but  as  the  result  of  suppuration, 
and  that  joint  suppuration  invariably  led  to  bony  anchylosis  if  recovery 
took  place.  Neither  of  these  doctrines  is  true.  Instances  of  recovery 
from  suppuration  with  the  supervention  of  bony  anchylosis  may  be  seen 
in  pyaemia,  in  acute  suppurative  arthritis  following  wounds,  in  the 
acute  arthritis  of  infants,  and  in  many  cases  of  chronic  tuberculous 
diseases  of  joints.  It  was,  however,  with  the  occurrence  of  bony 
anchylosis  without  antecedent  suppuration  that  the  paper  mainly  dealt. 

Mr.  March  enumerated  eight  classes  of  cases  in  which  this  takes 
place.  Some  of  these  are  comparatively  common  ;  such  as  osteo- 
arthritis, tubercular  joint-disease,  and  gout. 

Among  the  rarer  forms  must  be  mentioned  an  exceptional  case 
under  the  care  of  Mr.  Bowlley,  in  which  bony  anchylosis  of  one  of  the 
interphalangeal  joints  followed  an  injury  to  the  median  nerve  in  the 
forearm,  and  some  instances  of  ossification  of  the  intervertebral  disks 
throughout  the  whole  spinal  column.  The  changes  in  the  latter  form 
of  anchylosis  are  essentially  different  from  those  in  osteo-arthritis, 
where  the  ossification  occurs  in  the  ligaments,  particularly  in  the  an- 
terior common  and  the  ligamenta  subflava.  Mr.  March  expressed  his 
conviction  that  bony  anchylosis  was  always  either  reparative  or  degene- 
rative, that  no  known  means  would  avert  it,  but  that  the  deformities 
resulting  from  it  might  be  relieved  by  osteotomy  or  excision. 
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An  animated  discussion  followed  this  extremely  suggestive  paper. 
Mr.  Targett  doubted  the  occurrence  of  bony  anchylosis  in  Charcot's 
disease,  to  which  Mr.  March  had  referred,  without  the  previous  occur- 
rence of  suppuration  as  from  perforating  ulcer.  The  discussion  by 
Mr.  Burlin  of  the  "  Surgery  of  Tumors  of  the  Thyroid  Gland  "  was 
most  interesting. 

The  British  Medical  Association  has  a  Section  on  Ethics.  I  did 
not  attend  the  meetings  of  this  section,  but  I  understood  they  were 
well  attended.  After  the  reading  of  an  address  by  Dr.  Cleveland, 
the  discussion  was  opened  by  Dr.  T.  Garrett  Harder  on  "  Inter-profes- 
sional Etiquette."  He  divided  his  subject  into  three  heads  :  1.  Be- 
tween medical  men  themselves.  2.  Between  consultants  and  general 
practitioners.     3.  In  relation  to  professional  appointments. 

Dr.  Petter  introduced  the  subject  of  advertising,  in  which  he  very 
ably  pointed  out  the  very  numerous  ways  in  which  medical  men 
brought  discredit  on  their  profession  in  this  way,  and  especially  in- 
sisted that  when  the  advertising  in  the  lower  branches  of  the  profes- 
sion was  condemned,  practices  differing  very  little  in  principle  perpe- 
trated by  practitioners  of  a  higher  standing  ought  not  to  be  condoned. 

Dr.  Bndgewater  brought  before  the  section  a  resolution  passed  by 
the  Council :  "  That  in  the  opinion  of  the  Council  the  granting  of  tes- 
timonials, which  are  used  for  the  purpose  of  advertising  proprietary 
drugs  and  similar  articles,  is  inconsistent  with  the  dignity  of  the  pro- 
fession and  opposed  to  its  best  interests."  This  was  highly  approved 
by  the  section. 

I  can  mention  only  a  few  of  the  many  entertainments  and  excur- 
sions provided  for  the  members  and  their  ladies.  There  were  excur- 
sions to  Hastings,  Reading,  Oxford,  Cambridge,  Windsor  Castle,  and 
Hampton  Court.  The  Baroness  Burdett-Coutts  gave  a  garden  party 
at  Holly  Lodge,  Highgate.  A  soiree  was  given  by  the  Metropolitan 
members  at  the  Imperial  Institute,  South  Kensington ;  music  was 
furnished  by  Strauss's  Orchestra.  A  special  evening  fete  was  given 
at  the  Royal  Botanic  Society's  Gardens,  Regent's  Park,  from  8  to 
12  p.m.  The  gardens  were  beautifully  illuminated  ;  military  and  other 
bands  performed  selections  of  music  during  the  evening.  In  a  large 
tent  there  was  an  exhibition  of  medicinal  herbs,  artificial  flowers,  and 
the  geographical  distribution  of  plants.  In  the  long  corridor  was  an 
exhibition  of  flower-making.     In  the  Museums  paintings  of  flowers. 

There  were  garden  parties  at  Hampton,  Hospital  of  Sick  Children, 
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.St.  Thomas's  Hospital,  and  many  other  places  too  numerous  to  men- 
tion. The  annual  dinner  of  the  Association  was  held  at  Queen's 
Hall,  Langham  Place.  There  was  a  pyrotechnic  display  at  Crystal 
Palace.  Windsor  Castle  and  the  Albert  Memorial  Chapel  were  open 
to  members.  The  most  unique  entertainment  was  a  conversazione 
at  the  Royal  College  of  Surgeons,  Lincoln's  In  Fields.  The  spacious 
rooms  and  halls  were  filled  with  ladies  and  gentlemen  in  evening  dress, 
forming  a  striking  contrast  with  the  skulls  grinning  from  a  thousand 
shelves  and  anatomical  and  pathological  specimens  in  endless  form 
and  numbers. 

Arrangements  were  made  for  the  ladies  of  members.  There  was  a 
Ladies'  Committee,  which  arranged  for  excursions  and  specially  con- 
ducted parties  under  the  guidance  of  experts.  Excursions  were  made 
to  Cambridge,  Westfield  College,  and  specially  conducted  parties  to 
Westminster  Abbey,  St.  Paul's  Cathedral,  St.  Margaret's,  Westminster, 
the  British  Museum,  the  National  Museum,  Natural  History  Museum, 
South  Kensington  Museum,  the  National  Gallery,  the  Tower,  the 
General  Postoffice,  etc. 

At  all  of  these  excursions  and  specially  conducted  parties  tea  and 
coffee  were  furnished.  There  were  special  operations  and  other  exer- 
cises at  the  different  hospitals  to  which  the  members  were  invited.  I 
feel  confident  that  all  who  were  present  at  this  memorable  meeting 
came  away  with  the  feeling  that  the  meeting  was  a  grand  success  both 
in  a  social  and  scientific  point  of  view. 


Dr.  Nancrede,  in  discussing  Dr.  Weeks's  report,  said :  I  would 
warn  the  Association  against  relying  upon  the  experiments  reported 
concerning  gunshot  injuries.  Legard  and  others  made  their  experi- 
ments with  reduced  charges,  and,  under  these  circumstances,  the  ball 
does  not  rotate  at  the  same  rate.  A  recent  report  from  the  German 
War  Office  demonstrates  the  fallacy  of  some  of  the  statements  made 
from  experiment.  Not  only  are  jackets  stripped  at  1800  metres,  but 
helmets,  etc.  The  Roumanian  official  report  on  this  subject,  from 
experiments  made  on  clothed  bodies,  shows  that  the  explosive  action 
has  not  been  noticed.  There  is  no  difference  in  the  appearance  of 
the  skull  injured  at  100  or  1400  metres,  and  this  is  a  very  important 
point.     The  Roumanian  Surgeon-General's  report  showed  that  instead 
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of  wounds  of  the  lung  not  being  very  serious  the  amount  of  hemor- 
rhage is  very  severe.  If  there  is  sufficient  bony  resistance,  the  ball  will 
be  lodged  in  the  body  of  a  horse  at  ioo  metres.  The  Chilian  war 
report  showed  that  there  were  four  killed  to  one  wounded,  and  I  do 
not  think  in  the  future  there  will  be  many  wounded  to  see.  The  present 
weapon  that  we  have  is  about  three  hundred  grains  weight. 
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